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Assessment of the Role of El Ain Reserve Forests as Natural Rangelands, 
North Kordofan State, Sudan 
The broad objective of this research was to investigate the possibility of attaining 
sustainable management of forests to guarantee steadily supply of fodder to 
livestock and mitigate the potential of future conflicts over dwindling rangeland 
resources. Two types of data were used to collect the necessary information, 
namely; primary data and secondary data. The sources of the primary data were 
face-to face interview and self-administered questionnaire, while the secondary 
data included FNC documents, projects documents, files, articles, archives, 
publications and annual reports.  
The main findings of the research were that trees and shrubs, in the study area, 
provide livestock with fodder where the forests represent a natural rangeland 
particularly during summer when there are no grasses or herbs. Other uses of trees 
and shrubs were provision of building material and fuelwood. Nomads possess 
different types of livestock. Sheep and camels are the main types, and the number 
of livestock is far behind the carrying capacity of the rangeland and this has 
negative impact on the environment. Trees' leaves are the most edible part by 
livestock, followed by twigs and fruits. There is a deterioration trend in the 
vegetation cover as asserted by the majority of respondents due to illicit felling 
(high reliance on forest resources for provision of fuel wood and building 
material), climate change and variability, particularly fluctuation of rainfall and 
frequent drought cycles. The pods of many trees provide abundant, high quality 
fodder during the dry season. The main trees are Acacia tortilis, Dichroostachys 
cinerea, Faidherbia albida, Piliostigma thonningii. Hashab (Acacia senegal) is 
considered the most palatable tree species followed by Mokhat (Boscia 
senegalensis), Talh (Acacia seyal), Kitir (Acacia melifera), Sidir (Ziziphus 
spina-christi), Heiglig (Balanities aegyptiaca) and some other tree species. Short 
settlement period of livestock on reserved forests would guarantee the recover of 
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the natural rangeland and automatically sustainability of rangelands as perceived 
by the nomads. The factors responsible for the stay of the nomads in the forest 
land are start of agriculture, water availability and fodder availability. The FNC 
and the traditional leaders have controls on use of NWFPs in the study area. 
Conflicts between nomads and settlers become a rule rather than exception. 
Sometimes other types of conflicts emerge between nomads and FNC personnel, 
between nomads among them salve and between nomads and farmers. Irrespective 
of the conflict parts, the main cause is the deterioration of the rangeland. Conflicts 
resolution takes the form of Juwdia, courts and fines imposed by traditional 
leaders.  Findings revealed that nomads are willing and interested to participate in 
the rehabilitation of rangelands, but there are some factors like; lack of awareness, 
continuous travel and other priorities. Nomads declare that if social services and 
parcels of lands for living allotted to them they may settle in one area instead of 
nomadic life. In response to the process of land grabbing, pastoralists had to divert 
their migration routes to avoid the risk of conflict arising from damage that their 
animals might cause to crops in the newly established schemes. This diversion of 
the routes increased the distance that the pastoralists had to cover every year.  
Extension service is provided by the FNC using group methods and is supported 
by individual and mass methods.   
The main conclusions drawn from this research are: in the study area livestock 
population is far beyond the carrying capacity of the rangeland and this result in 
deterioration of the vegetation cover and degradation of soil. Nomads used to 
follow certain strategies for their seasonal movements from north to south or the 
opposite, they used to open new sites for grazing i. e. they do not settle at the areas 
in which they camped last year in order to provide a chance for natural 
regeneration. The study recommended the importance of considering nomads in 






 اﻟﺴﻮدان ,ﺷﻤﺎل آﺮدﻓﺎن وﻻﻳﺔ ,آﻤﺮاﻋﻲ ﺗﻘﻴﻴﻢ دور ﻏﺎﺑﺔ اﻟﻌﻴﻦ اﻟﻤﺤﺠﻮزة
ﻌﻠﻒ اﻟاﻣﺪاد  إﺳﺘﺪاﻣﺔ اﻟﻌﺮﻳﺾ ﻟﻬﺬا اﻟﺒﺤﺚ ﺗﺤﺮي إﻣﻜﺎﻧﻴﺔ ﺗﺤﻘﻴﻖ اﺳﺘﺪاﻣﺔ إدارة اﻟﻐﺎﺑﺎت ﻟﻀﻤﺄن ﺎن اﻟﻬﺪفآ
ﻣﻦ  ﻧﻮﻋﺎن ﺟﻤﻌﺖ. ﻟﻠﺤﻴﻮاﻧﺎت وﺗﺨﻔﻴﻒ اﺣﺘﻤﺎﻻت اﻟﻨﺰاﻋﺎت اﻟﻤﺴﺘﻘﺒﻠﻴﺔ ﻋﻠﻲ اﻟﻤﺼﺎدر اﻟﺮﻋﻮﻳﺔ اﻟﻤﺘﻀﺎﺋﻠﺔ
وﻟﻴﺔ اﻟﻤﻘﺎﺑﻠﺔ وﺟﻪ ﻟﻮﺟﻪ آﺎﻧﺖ ﻣﺼﺎدر اﻟﺒﻴﺎﻧﺎت اﻷ. اﻟﺒﻴﺎﻧﺎت اﻟﺜﺎﻧﻮﻳﺔ ﺔاﻟﺒﻴﺎﻧﺎت اﻷوﻟﻴ: هﻲاﻟﻤﻌﻠﻮﻣﺎت 
 و ﻣﻘﺎﻻتو ﻣﻠﻔﺎتو وﺛﺎﺋﻖ اﻟﻤﺸﺎرﻳﻊو ﺑﻴﻨﻤﺎ ﺗﻀﻤﻨﺖ اﻟﺒﻴﺎﻧﺎت اﻟﺜﺎﻧﻮﻳﺔ وﺛﺎﺋﻖ اﻟﻬﻴﺌﺔ اﻟﻘﻮﻣﻴﺔ ﻟﻠﻐﺎﺑﺎت ,واﻹﺳﺘﺒﻴﺎن
  .ﻣﻨﺸﻮرات وﺗﻘﺎرﻳﺮ ﺳﻨﻮﻳﺔ
ﺣﻴﺚ ان اﻟﻐﺎﺑﺎت ﺗﻤﺜﻞ ; ﺠﻴﺮات ﻓﻲ ﻣﻨﻄﻘﺔ اﻟﺪراﺳﺔ ﺗﻤﺪ اﻟﺤﻴﻮاﻧﺎت ﺑﺎﻟﻌﻠﻒﺷﺠﺎر واﻟﺸاﻷ أناﻟﻨﺘﺎﺋﺞ  أوﺿﺤﺖ
اﻹﺳﺘﺨﺪاﻣﺎت اﻻﺧﺮي ﻟﻸﺷﺠﺎر . ﺧﺼﻮﺻﺎ اﺛﻨﺎء اﻟﺼﻴﻒ ﺣﻴﺚ ﻟﻴﺲ هﻨﺎﻟﻚ ﺣﺸﺎﺋﺶ أو أﻋﺸﺎب ﺎﻣﺮﻋﻲ ﻃﺒﻴﻌﻴ
 اﻟﻀﺄن. ﻳﻤﺘﻠﻚ اﻟﺮﺣﻞ اﻧﻮاع ﻣﺨﺘﻠﻔﺔ ﻣﻦ اﻟﻤﺎﺷﻴﺔ. واﻟﺸﺠﻴﺮات ﺗﻀﻢ اﻟﺘﺬوﻳﺪ ﺑﻤﻮاد اﻟﺒﻨﺎء وﺣﻄﺐ اﻟﺤﺮﻳﻖ
ﻧﺎت ﺗﻔﻮق اﻟﺤﻤﻮﻟﺔ اﻟﺮﻋﻮﻳﺔ ﻟﻠﻤﺮﻋﻰ وهﺬا ﻟﻪ ﺗﺄﺛﻴﺮ ﺳﻠﺒﻲ ﻋﻠﻲ اﻟﺤﻴﻮا ﺴﻴﺔ وأﻋﺪادﻴﻧﻮاع اﻟﺮﺋواﻟﺠﻤﺎل هﻲ اﻻ
هﻨﺎﻟﻚ . ﺗﺘﺒﻊ ﺑﺎﻷﻏﺼﺎن واﻟﺜﻤﺎرأوراق اﻷﺷﺠﺎر هﻲ اﻟﺠﺰء اﻷآﺜﺮ ﺻﻼﺣﻴﺔ ﻟﻸآﻞ ﺑﻮاﺳﻄﺔ اﻟﻤﺎﺷﻴﺔ . اﻟﺒﻴﺌﺔ
إﻋﺘﻤﺎد ﻋﺎﻟﻲ ) ﻤﺤﻈﻮر ﻟﺘﺪهﻮر اﻟﻐﻄﺎء اﻟﻨﺒﺎﺗﻲ آﻤﺎ هﻮ ﻣﺆآﺪ ﻣﻦ ﻗﺒﻞ أﻏﻠﺒﻴﺔ اﻟﻤﺴﺘﺠﻮﺑﻴﻴﻦ ﺑﺴﺒﺐ اﻟﻘﻄﻊ اﻟ ﻣﺆﺷﺮ
, ﺗﻐﻴﺮ وﺗﻘﻠﺐ اﻟﻤﻨﺎخ ﺧﺼﻮﺻﺎ اﻟﺘﺬﺑﺬب ﻓﻲ هﻄﻮل اﻻﻣﻄﺎر ,(اﻟﻐﺎﺑﺎت ﻟﻠﺘﺬوﻳﺪ ﺑﺎﻟﺤﻄﺐ وﻣﻮاد اﻟﺒﻨﺎء ﻋﻠﻲ ﻣﻮارد
. ووﻓﻴﺮ اﺛﻨﺎء ﻓﺼﻞ اﻟﺠﻔﺎفﺪد ﻣﻦ اﻷﺷﺠﺎر ﺑﻌﻠﻒ ﻋﺎﻟﻲ اﻟﻨﻮﻋﻴﺔ ﺗﺬود ﻗﺮون ﻋ. ردورات اﻟﺠﻔﺎف اﻟﻤﺘﻜﺮ
آﺜﺮ أﻧﻮاع اﻷﺷﺠﺎر إﺳﺘﺴﺎﻏﺔ ﻳﺘﺒﻌﻬﺎ اﻟﻬﺸﺎب ﻳﻌﺘﺒﺮ أ. اﻟﺨﺮوب, اﻟﺤﺮاز, اﻟﻜﺪاد, اﻷﺷﺠﺎر اﻟﺮﺋﻴﺴﻴﺔ هﻲ اﻟﺴﻴﺎل
آﻤﺎ ﻳﺮى اﻟﺮﺣﻞ أن ﻓﺘﺮة ﺑﻘﺎء اﻟﺤﻴﻮاﻧﺎت ﻓﻲ . اﻟﻬﺠﻠﻴﺞ وأﻧﻮاع ﺷﺠﺮﻳﺔ أﺧﺮي, اﻟﺴﺪر, اﻟﻜﺘﺮ, اﻟﻄﻠﺢ ,ﻤﺨﻴﻂﻟا
اﻟﻌﻮاﻣﻞ اﻟﻤﺴﺌﻮﻟﺔ ﻋﻦ . ﻃﺒﻴﻌﻴﺎ وﺁﻟﻴﺔ اﺳﺘﻤﺮارﻳﺔ اﻟﻤﺮاﻋﻲاﻟﻐﺎﺑﺎت اﻟﻤﺤﺠﻮزة ﻳﻤﻜﻦ أن ﺗﻀﻤﻦ اﺳﺘﻌﺎدة اﻟﻤﺮﻋﻰ 
اﻟﻬﻴﺌﺔ اﻟﻘﻮﻣﻴﺔ ﻟﻠﻐﺎﺑﺎت واﻟﺰﻋﻤﺎء . ﺗﻮﻓﺮ اﻟﻤﺎء وﺗﻮﻓﺮ اﻟﻌﻠﻒ, ارض اﻟﻐﺎﺑﺎت هﻲ ﺑﺪاﻳﺔ اﻟﺰراﻋﺔﺑﻘﺎء اﻟﺮﺣﻞ ﻓﻲ 
  . اﻟﻤﻨﺘﺠﺎت ﻏﻴﺮ اﻟﻐﺎﺑﻴﺔ ﻓﻲ ﻣﻨﻄﻘﺔ اﻟﺪراﺳﺔ ﺟﻤﻊ واﺳﺘﺨﺪام ﻳﺘﺤﻜﻤﻮا ﻓﻲاﻟﺘﻘﻠﻴﺪﻳﻮن 
ﻓﻲ اﺣﻴﺎن ﺗﻈﻬﺮ أﻧﻮاع ﻧﺰاﻋﺎت . اﻟﻨﺰاﻋﺎت ﺑﻴﻦ اﻟﺮﺣﻞ واﻟﻤﺴﺘﻮﻃﻨﻴﻦ اﺻﺒﺤﺖ ﺑﺎﻷﺣﺮى ﻗﺎﻋﺪة ﺑﻼ إﺳﺘﺜﻨﺎء
ﺑﻐﺾ اﻟﻨﻈﺮ ﻋﻦ اﻟﻨﺰاﻋﺎت , ﺑﻴﻦ اﻟﺮﺣﻞ أﻧﻔﺴﻬﻢ وﺑﻴﻦ اﻟﺮﺣﻞ واﻟﻤﺰارﻋﻴﻦ,ﺑﻴﻦ اﻟﺮﺣﻞ وﻣﻮﻇﻔﻲ اﻟﻐﺎﺑﺎت  أﺧﺮي
اﻟﻤﺤﺎآﻤﺔ وﻓﺮض اﻟﻐﺮاﻣﺎت , ﺣﻞ اﻟﻨﺰاﻋﺎت ﻳﺎﺧﺬ ﺷﻜﻞ اﻟﺠﻮدﻳﺔ. إن اﻻﺳﺒﺎب اﻟﺮﻳﺌﺴﻴﺔ هﻲ ﺗﺪهﻮر اﻟﻤﺮﻋﻰ
, دة ﺗﻌﻤﻴﺮ اﻟﻤﺮاﻋﻲاﻟﻤﺸﺎرآﺔ ﻓﻲ إﻋﺎآﺸﻔﺖ اﻟﺪراﺳﺔ رﻏﺒﺔ وإهﺘﻤﺎم اﻟﺮﺣﻞ ﻓﻲ  .ﺑﻮاﺳﻄﺔ اﻟﺰﻋﻤﺎء اﻟﺘﻘﻠﻴﺪﻳﻴﻦ
ﺻﺮح اﻟﺮﺣﻞ ﺑﺎن . اﻟﺘﺮﺣﺎل اﻟﻤﺴﺘﻤﺮ واﻷوﻟﻮﻳﺎت اﻷﺧﺮي, ﻗﻠﺔ اﻟﻮﻋﻲ ;ﻣﺜﻞ اﻟﻤﺤﺪدة ﻟﻜﻦ هﻨﺎﻟﻚ ﺑﻌﺾ اﻟﻌﻮاﻣﻞ
ﻓﻲ ﻣﻨﻄﻘﺔ واﺣﺪة ﺑﺪﻻ ﻋﻦ ﺣﻴﺎة  زﻳﻊ ﺣﺰم اﻷراﺿﻲ ﻟﻠﻌﻴﺶ ﻗﺪ ﻳﺴﺎﻋﺪ ﻋﻠﻲ اﻹﺳﺘﻘﺮاراﻟﺨﺪﻣﺎت اﻹﺟﺘﻤﺎﻋﻴﺔ و ﺗﻮ
ات اﻟﻬﺠﺮة ﻟﺘﺠﻨﺐ ﺧﻄﺮ اﻟﻨﺰاﻋﺎت اﻟﺘﻲ ﺗﻨﺸﺄ ﻋﻦ اﻟﻀﺮر ﻣﺴﺎر ﻳﻐﻴﺮ اﻟﺮﻋﺄة ,ردا ﻟﻌﻤﻠﻴﺔ ﻧﺰع اﻷرض. اﻟﺒﺪاوة
هﺬا اﻟﺘﻐﻴﻴﺮ ﻓﻲ اﻟﻤﺴﺎرات ﻳﺬﻳﺪ اﻟﻤﺴﺎﻓﺔ . اﻟﺬي ﻗﺪ ﺗﺴﺒﺒﻪ اﻟﺤﻴﻮاﻧﺎت ﺑﺎﻟﻤﺤﺎﺻﻴﻞ ﻓﻲ اﻟﻤﺸﺎرﻳﻊ اﻟﻤﺆﺳﺴﺔ ﺣﺪﻳﺜﺎ
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اﻟﺨﺪﻣﺎت اﻹرﺷﺎدﻳﺔ ﺗﻘﺪم ﺑﻮاﺳﻄﺔ اﻟﻬﻴﺌﺔ اﻟﻘﻮﻣﻴﺔ ﻟﻠﻐﺎﺑﺎت ﺑﺈﺳﺘﺨﺪام اﻟﻄﺮق اﻟﺠﻤﺎﻋﻴﺔ  .اﻟﺘﻲ ﻳﻐﻄﻴﻬﺎ اﻟﺮﻋﺄة ﺳﻨﻮﻳﺎ
  .ﺑﺎﻟﻄﺮق اﻟﻔﺮدﻳﺔ واﻟﺠﻤﺎهﻴﺮﻳﺔﻣﺪﻋﻮﻣﺔ 
إن اﻹﺳﺘﻨﺘﺎﺟﺎت اﻟﺮﻳﺌﺴﻴﺔ اﻟﻤﻠﻔﺘﻪ ﻟﻠﻨﻈﺮ ﻓﻲ هﺬا اﻟﺒﺤﺚ أن اﻟﺤﻴﻮاﻧﺎت ﻓﻲ ﻣﻨﻄﻘﺔ اﻟﺪراﺳﺔ ﺗﻔﻮق ﺣﻤﻮﻟﺔ اﻟﻤﺮﻋﻰ 
ﻴﺎت ﻣﻌﻴﻨﺔ ﻟﺤﺮآﺘﻬﻢ ﻳﺘﺒﻊ اﻟﺮﺣﻞ إﺳﺘﺮاﺗﻴﺠ .وهﺬا ﻳﻨﺘﺞ ﻋﻨﻪ ﺗﺪهﻮر ﻓﻲ اﻟﻐﻄﺎء اﻟﻨﺒﺎﺗﻲ وﺗﺪهﻮر ﻓﻲ اﻟﺘﺮﺑﻪ
 ﻳﺴﺘﻘﺮوا ﻓﻲ اﻟﻤﻨﺎﻃﻖ اﻟﺘﻲ وﻻ, ﻓﻘﺪ ﻳﻔﺘﺤﻮا ﻣﻮاﻗﻊ ﺟﺪﻳﺪة ﻟﻠﺮﻋﻲ, اﻟﻤﻮﺳﻤﻴﺔ ﻣﻦ اﻟﺸﻤﺎل اﻟﻲ اﻟﺠﻨﻮب واﻟﻌﻜﺲ
أوﺻﺖ اﻟﺪراﺳﺔ ﺑﺄهﻤﻴﺔ إﻋﺘﺒﺎر اﻟﺮﺣﻞ ﻓﻲ ﺧﻄﻂ . ﺑﻬﺎ اﻟﺴﻨﻪ اﻟﻤﺎﺿﻴﺔ ﻟﻜﻲ ﺗﺬود ﺑﻔﺮﺻﺔ ﻟﻠﺘﺠﺪﻳﺪ اﻟﻄﺒﻴﻌﻲ ﻣﻜﺜﻮا
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1.1 Introduction:  
The broad concept of agricultural extension as an informal way of teaching 
agriculture is not new; in ancient times, farmers learned from their own 
experiences and the experience of the previous generations. They passed on 
their farming knowledge to the off-springs. It was an informal way of 
education, it was not organized, and it had very little resemblance to what now 
has become conventionally recognized as extension service. Extension activity 
has helped people to understand basic knowledge on the practice of forest-
related law and techniques that can be implemented in different locations. 
Beside the above-mentioned main activities, the forest extension is helpful for 
forest-related people particularly students, local community, national and 
international NGOs, researchers, private sectors and government officials 
working related to the forest rehabilitation throughout the country. Forest 
extension activity is an important contribution in the sustainable conservation 
and management of forest aiming to ensure the existence of ecology, society 
and economy which is a very important basis for public well-being and a 
direct contribution for the environmental protection, poverty reduction and 
socio-economic development for the whole human beings in both present and 
future generation. 
  
1.2 Scope of research:  
Land use sustainability is a challenge to the people living in dry land 
environments. Problems that commonly challenge these people include 
desertification, poverty and low levels of investment. A typical land use 
practice that prevailed in Kordofan in the past was shifting cultivation with or 
without bush-fallow (Seif El Din 1984). It is clear that the number of animals 
on increase despite the deterioration of the distressed rangelands due to 
climate change. This increases the pressure on pastures and accelerates the 
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degrading processes. In addition to that forests are important source of 
permanent forage in the dry season, but the amount of forage and it qualities 
were greatly reduced and this has led to natural resources loss and conflicts.  
 
1.3 Statement of the problem: 
A critical determinant of forest land decline in Sudan is agricultural expansion 
Pressurized by their poverty, poor people adopt a short run survival strategy 
and therefore forest protection is of low priority to them. By doing so, they 
contribute further to deforestation and land degradation and hence to long term 
poverty. Consequently poverty is considered both a cause and a consequence 
of environmental degradation and poor people are trapped in the poverty 
environment trap. The deforestation problem has been aggravated by climate 
change and variability in the North Kordofan State.  Simultaneously, 
experience increases in temperature and decreases in precipitation during 
periods of drought where there are such extended dry spells, the desertification 
has become relatively more severe, widespread and visible, and its rate of 
occurrence increased sharply. On the other hand demand for fuel wood 
increased in recent years due to rapid population growth, urbanization and 
shortage of alternative energy sources in the study area. In addition to that 
pastures’ overstocking and the concentration of animals on certain grazing 
areas because of the unavailability of water in other grazeable areas has also 
led to forest degradation in the study area. 
Climatic conditions affect temporal availability of pastures thus driving the 
seasonal mobility patterns adopted by pastoralists besides other temporal and 
organic aspects.   
 
Pastoralists move to non pastoral areas in bid to access natural resources on 
non pastoral land often leading to competition for resources. This competition 
for resources has been worsened in the landscape that is increasingly being 
surveyed, demarcated. Generally Sudan has suffered a number of long and 
devastating droughts in the past decades, which have undermined food 
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security and are strongly linked to human displacement and related conflicts. 
The vulnerability to drought is exacerbated by the tendency to maximize 
livestock herd sizes rather than quality, and by the lack of secure water sources 
such as deep boreholes that can be relied on during dry spells. 
  
 The dilemma for the pastoralists is that their livestock population steadily 
increases. The number would have been considerably higher had the drought 
of 1983-85 and 1990-91 not significantly depleted stocks. The relatively high 
rate of livestock growth can be attributed largely to improvements in 
veterinary services, wider provision of bore-holes for year-round grazing, and 
the traditional values which attach one's well-being and prestige to the  
possession of large herds, regardless of the quality of animals.   The tribal 
conflict between the pastoral nomads and the settled farmers over renewable 
resources in the study area is greatly a byproduct of climatic and ecological 
changes resulting in spreading the renewable resources in the area. Persistent 
drought, expansion in mechanized farming as a result of structural adjustment 
and increase in human and animal population are all factors that exacerbated 
conflicts. The conflicts are also fuelled by lack of education and social 
services conducive either to peaceful coexistence or to integration of ethnic 
groups in the region. For all the above mentioned factors this research 
attempts to tackle the issue of pastoralists in relation to their surrounding 
environment. 
 
 1.4 Objectives: 
The broad objective of this research is to investigate the possibility of attaining 
sustainable management of forests in the study areas to guarantee steadily 
supply of fodder to livestock and mitigate the potential for future conflicts 
over dwindling rangeland resources. The specific objectives are; 
- To investigate the role of the FNC and traditional leaders in the 
management of the forests and rangelands in the study area. 
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-  To highlight the impacts of nomadism on the vegetation cover in the 
study area. 
- To explore the means for the resilience of local communities to 
current and future rainfall variability through rangelands and forests 
rehabilitation. 
-  To investigate the determinant factors for the trek of the nomads and 
selection of temporal residential area. 
- To highlight the methods of conflict resolutions between nomads and 
resident tribes in the study area. 
 
1.5. Research questions: 
In an attempt to highlight the research problem some research questions were 
formulated, the answer of which will enhance the attainment of the objectives 
of the research. These questions are; 
- What is the role of the FNC and traditional leaders in the management 
of the forests and rangelands in the study area? 
-  What are the impacts of nomadism on the vegetation cover in the 
study area? 
- How to enhance the resilience of nomads to current and future rainfall 
variability through rangelands and forests rehabilitation? 
- What are the determinant factors for the trek of the nomads and 
selection of temporal residential area? 
- Why there are natural resource-base conflicts and what are the 













Sudan is one of the first countries in Africa and the Near East that had an 
organized forest administration. The wood and forests department, now the 
Forest National Corporation (FNC) was established in 1902 (Marks, 1985). In 
Sudan forest and woodland are continuously being encroached upon by 
agriculture, urbanization and uncontrolled felling. The forest reservation 
process, which started in 1932, was only able to settle and finally gazette 
1.7Million (ha) equivalents to 0.4% of the total area of the country. The 
National Comprehensive Strategy (1992-2002) called for the allocation of 46.5 
million (ha) for natural resources i.e. 25% of the country area (MANAِR, 
1994). The forestry sector constitutes an appreciable size in Sudan economy. It 
accounts to some 12% of GNP. However the FNC estimates this contribution 
to be more than 20% (FNC, 2002).  
 
In the Sudan, community forestry was defined as any forestry activities by 
individuals or groups to improve their income, protect the environment and 
appreciate the environmental values of forests in meeting their essential needs. 
The basic element of community forestry projects is that they satisfy local 
needs through the active involvement of the beneficiaries in the design and 
implementation of the reforestation efforts and sharing of benefits. 
Participatory forestry has been well established for centuries in many countries 
for establishment of protection forests and the creation of village (forest areas) 
and urban phalliod areas (Sheepherd, 1990).  
 
2.2 Agricultural Extension: 
The birth of the modern extension service has been attributed to events that 
took place in Ireland in middle of the 19th century (between 1845 -51) (Wiley, 
1982). In addition, forestry extension has had a different history from that of 
agricultural extension. Particularly in the developing world, agricultural 
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extension was often seen as "an implementing arm of government (Samy, 
1995).   The word "extension" derives from an educational development in 
England during the second half of the nineteenth century. It was not until 1867 
that a first practical attempt was made in what was designated "university 
extension" but the activity developed quickly to become a well-established 
movement before the end of the century (Adam, 1982 and Jones 1994).  The 
term extension was first used in the USA in the first decade of last century to 
connote the extension of knowledge from the Land Grant Colleges to the 
farmers through the process of informal education. Community development 
has been regarded as a program for an all-round development of the rural 
people, and extension education as the means to achieve this objective.  
According to Swanson (1984) it is difficult to define the term extension 
because it is designed by different organizations to be used by different people 
to achieve a variety of objectives. The goal of extension is to give useful 
knowledge, skills and formations in an on-going process to people to enable 
them to improve their quality of life. Extension is thus fast becoming one of 
the priorities of forestry program. Extension helps people decide how best to 
help themselves and places the necessary skills at their disposal. It enables 
those providing such services to learn what people really need, feel and aspire 
to. Extension requires new skills and organizational structures-skills in 
communication, training and management, geared to the needs of people 
rather than to those of bureaucracy. This reality presents many challenges to 
forest services, which must now look to the experience gained in other fields. 
 
2.2.1 Definitions of agricultural extension: 
Agricultural extension is a difficult term to define and it has different 
meanings at different times, in different places, to different people but from 
this spectrum of different interpretations, these appear to be several common 
features (FAO, 1980; Adams, 1982). Leagans (1961) defined extension 
education as an applied science consisting of content derived from research, 
accumulated field experiences and relevant principles drawn from the 
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behavioral science synthesized with useful technology into a body of 
philosophy, principles content and methods focused on the problems of out of 
school education for adults and youth. Extension is defined as an informal 
education process directed towards the rural population. This process offer 
advice and information to help them solve their problems (Oakley and 
Graforth, 1985). 
 
Chowdhry (1983) illustrates extension as an on-going process of getting useful 
information to people (the communication dimension) and assisting those 
people to acquire the necessary knowledge, skills attitudes to utilize 
effectively this information or technology (the educational dimension). 
Generally the goal of the extension process is to enable people to use their 
skills, knowledge and information to improve their quality of life (Adam, 
1982). Extension or non-formal education as it sometimes called can be used 
effectively in nonagricultural program area, such as rural health, family 
planning or community development.  
 
The term agricultural extension narrows the focus and defines the areas to 
which the extension process is applied (FAO, 1984). Agricultural extension is 
a service or system which assists farm people, through educational procedures, 
to improve farming methods and techniques, increase production efficiency 
and income, bettering their level of living, and lifting the social and 
educational standards of rural life (Maunder, 1973, Peter and Desta,2003). 
Agricultural extension is assist to farmers to enable them identify and analyze 
their production problems, and to increase their awareness of the opportunities 
for Improvements. The extension function can be used equally well by both 
the private and public sectors, it can be combined or integrated with other 
technology transfer functions, as it the case in most commodity development 
programs (FAO, 1984).  
 
According to FAO (1987), forestry extension serves as an informal self-
development process, because it does not depend on formal teaching or 
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courses of study. Oyebanji (1994) pointed that an effective extension service is 
an essential factor for accelerated development of agriculture in developing 
economies. This is apt for forestry, because an effective forestry extension 
would definitely impact on sustainable forestry development.  
Extension is the processes whereby extension worker tries to encourage or 
motivate his client and give him the capability, with the help of this motivation 
and ideas enable him to act solve his acute problems (Brooksbland, 2001). 
Extension and demonstration programs are generally seen as mechanism to 
transfer theoretical and practical knowledge to the practicing forester. An 
extension program is intended to assemble and integrate theoretical and 
practical knowledge and to present it so that it can be readily applied to 
management (Bunnell, 1988). 
 
 Anderson and Farrington (1996) defined agroforestry extension as a systemic 
process of exchange ideas, knowledge and techniques leading to mental 
changes in attitudes, perception, knowledge, practices, values and behavior 
which result in improved forest and tree management. 
 
Agricultural extension could be considered as a bridge between the scientists 
and governmental bodies and agricultural practice or farming (Timmer, 1982). 
Extension is fundamentally a system of out of school education for adults and 
youths a like. It is a system where people are motivated through a proper 
approach to help them by applying science in their daily lives, in farming, 
home making and community living. Agroforestry extension is a broad term 
which has many applications in bringing about forestry and natural resources 
management in concert with other disciplines concerned with long lasting 
resource development and management (Richard et. al, 2001). 
 
According to Van den Ban and Hawkins (1996), a common meaning for the 
term is that ‘extension involves the conscious use of communication of 
information to help people form sound opinions and make good decisions. 
Marsh and Pannell (1998) define agricultural extension broadly to include 
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‘public and private sector activities relating to technology transfer, education, 
attitude change, human resource development, and dissemination and 
collection of information’ (Alan et. al, 2000).  Functionally, extension usually 
comprises some or all of the followings: diagnosis of the situation; direct or 
indirect communication of advice and/or knowledge, or of skills development, 
education and awareness creation; feedback and analysis of local people's 
reaction to the impacts of the situation; development of linkages between 
different types of organizations, including research and input suppliers; and 
monitoring and evaluation (Farrington, 1994).  
 
2. 3 The role of the agricultural extension worker: 
An extension worker helps farmers increase the productivity of their farms and 
improve their living standards. He is an adviser, a technical and a middleman 
operating between agricultural research institutions and the farm families. He 
is a change agent helping farmers to identify their problems and find their own 
solutions. He works for the creation of community harmony essential for 
group projects. He is a manager planning and organizing his work and that of 
his assistants (Adam, 1982). However, most agricultural extension 
organizations are expected to concentrate on the education function (FAO, 
1987).   
 
2.4 Agricultural extension in Sudan: 
The history of agricultural extension and agricultural technology transfer 
started in Sudan at the time of establishing the research centers in 1902, with 
the establishment of experimental cotton farms in Shendi on the main Nile and 
in Alkamleen on the Blue Nile (Eltayeb, 2005). By 1958 the Ministry of 
Agriculture and Irrigation established the Agricultural Extension Division with 
cooperation with the Government of the United States (Anas, et. al, 1991). In 
Sudan agricultural extension has started at the beginning of the last century 
when the British began encouraging farmers to plant cotton by distributing 
free cotton seeds and by establishing irrigated schemes along the River Nile. 
In the early 1920s free cotton seeds were also distributed among farmers in 
 10
rain fed agricultural areas. Nowadays agricultural extension services are 
provided by different agencies distributed along the country for the purpose of 
exchanging and diffusing new innovations and information between the 
research centers and governmental bodies and the farmers in the fields 
(Schroeter, 2006). 
 
Agricultural extension division In the Ministry of Agriculture was established 
in 1958 since then the program has reached most of the regions in Sudan. 
These regions have established sub units at the district level. Sudan’s 
economic growth is dominated by agriculture, which accounts for an estimated 
49% of GDP, 55% of employment, and 85% of export earnings in 1999. 
Among the four main sub sectors the value of forestry product is generally 
quoted about 3.3%. However, the Forests National Corporations (FNC) 
estimated that forestry contributes to the GDP by more than 12% (FNC, 1995). 
Forestry plays an important role in the national economy that is often under 
estimated in the national accounting. This role is apparent in its contribution to 
national energy needs, balance of payments through direct foreign exchange 
earning wood supply for construction and employment generation (Salih, 
2000). 
 
2.5 The agricultural extension strategies in Sudan: 
The Ministry of Agriculture adopted different strategies, to strengthen the 
relation between agricultural extension and research corporations at the 
national and international research levels, and to extend the opportunities to 
disseminate the results of the agriculture researches to be used in the 
agriculture extension programs. Another goal is to make the necessary 
channels for the technical information between the Agriculture Research 
Centers and farmers through the extension agents, and feedback from farmers 
to the researchers to find suitable solutions (State Ministry of Agriculture, 
2001). Moreover, the North Kordofan State attempted to provide facilities for 
the preparation of the administrators and technicians involved in the 
technology transfer from the research centers to the farmers with the methods 
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that the farmers accept and understand (Alsheikh 1991). Another goal of 
agricultural extension is to reorganize and implement the related programs to 
agricultural extension activities given to Sudan government from the 
international NGOs or foreign countries (State Ministry of Agriculture, 2001). 
Collecting all the statistics related to the agricultural extension, and sends it 
regularly to the Administration of Agricultural Planning and Statistics, in the 
Ministry of Agriculture and Natural resources Management is also one of the 
primary goals of the agriculture extension (State Ministry of Agriculture, 
2001).  
 
2.6 Forestry extension: 
Forests are very important for environmental conservation and as sources of 
food, fuel wood and minor forest products beside other benefits. In most 
developing countries, with the increase of population, deforestation is 
continuing very rapidly (Westoby, 1991). The most serious consequences of 
deforestation and forest degradation are the loss of biodiversity, irregular 
water supply, shortened life span of irrigation channels and reservoirs, soil 
erosion, and loss of soil fertility. On the other hand, the low increment of 
volume of growing stock and high pressures of demand have led to a scarcity 
of timber, fuel wood, and non-timber forest products. In broad sense extension 
is an education process that informs, convinces and links people. It facilitates 
flows of information between farmers and other resource users, administration 
managers and leaders (Ageed, 2002). 
 
Roling (1988) defines extension as a professional communication intervention 
deployed by an institution to induce change in voluntary behaviors with a 
presumed public or collective utility.  Forestry extension could be defined as a 
system of non-formal education designed to develop among forestry public 
favorable attitudes toward, and desired capabilities for forest conservation 
(Rebugio, 1978). It is an important tool to expand forest resources in a 
resources poor countries, to protect its dwindling forest resources, and to 
ensure optimum use of forest resources. Forestry extension should stem 
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primarily from the need to maintain both efficiency and equity in forestry 
development. The concept of encouraging people in forestry activities is new 
to foresters, until recently social forestry has focused on fuel wood scarcity 
issues. As a result, forestry extension efforts have primarily worked on 
distribution of seedlings, establishment of nurseries, planting village woodlots 
and introductions of improved cooking stoves (Falconer, 1987). Dember 
(1996) reported that forestry extension has struggled under several historical 
tendencies that have limited its effectiveness and even the recognition of the 
need for this type of approach.  First, in many cases the historical concerns of 
governments were for the protection of limited forest state where the 
governments itself was responsible for its management. Second as agricultural 
extension spread, it become a top-down mechanism through which 
governments attempted to reach to farmers with new technologies designed to 
enable them to increase production. 
 
Forestry extension essentially has the same objectives and uses many of the 
same methods as agriculture. However, forestry extension poses two special 
problems not commonly found in agricultural extension. The first is the long 
period that must elapse before improved forestry practices produce benefits. 
Whereas agricultural crop calendars can be measured in a few months, it takes 
years or decades for trees to reach a productive age. Second, communal forest 
custody and management succeed only if there is a consensus among and a 
concerted effort by entire communities. In agriculture, an extension program 
can be successful by convincing and then assisting only a handful of farmers 
to try new farming practices. In community forestry, such small trials are 
unreliable. It is not enough for a handful of dedicated villagers to plant tree 
seedlings in a communal forest if these are going to be trampled the next day 
by cattle being grazed by other villagers. 
     
2.6.1 The definition of forestry extension: 
The term forestry extension is used to cover any situation in which local 
people are directly and willingly involved in forestry activities from which 
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they will derive some recognizable benefits within a reasonable period of time. 
Forestry extension includes activities by industries or public organizations 
other than the forestry authority to promote forestry by individuals or by 
groups of people within limited area. It presupposes, however, that the 
participation arises from some perceived needs or opportunities which the 
people have recognized as being sufficiently important to devote part of their 
time, energy and resources to accomplish the task (FAO, 1987). The emphasis 
is not on the accomplishment of goals but on the recognition by the people of 
the role forestry can play (Tembo, 2000). Forestry extension can be defined as 
the process of facilitating the public to become involved in managing their 
forestry resource. Dember (1996) defined it as a dynamic and systemic process 
of forest sector expects interaction with other partners to advance sustainable 
development and sound forestry.  
 
The forestry extension activity has great potential to contribute to the 
awareness especially in rural areas to strengthen their capability, especially, 
law enforcement, community forestry sub-degree, promoting appropriate 
forest techniques, forest conservation, and socioeconomic improvement. The 
expectation which has been placed on forestry extension in Sudan is to 
slowdown the present rate of deforestation and to encourage afforestation in 
the land area outside the forest reserves (El Mahdi and Mahony, 1990).  
Overall objectives of extension systems, however is characterized by 
disseminating of information, providing technical forestry skills, encouraging 
local participation and meeting projects physical targets. However, these 
objectives are often ill defined (Bentley, 1982). Extension should be regarded 
as a process of integrating indigenous and derived knowledge, attitudes and 
skills to determine what is needed, how it can be done, what local co-operation 
and resources can be mobilized and what additional assistance is available and 
may be necessary to overcome particular obstacles (FAO, 1987).   
 
In recent years a number of different terms have been used to describe the 
basic activities of forestry extension. This diversity of terms has not 
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necessarily clarified the issue. The term ‘’forestry extension‘’ is used to cover 
any situation where people are directly involved in any forestry activity on 
their own land, or on land owned or controlled by the community or state, in 
which the people have a direct interest in the outcome, and from which they 
hope to derive some return in goods, cash, or other benefits, with in a 
reasonable period of time. This may include program undertaken by NGOs or 
industries to promote forestry by individuals or groups of people, to meet 
either community or industrial needs in the area. The contents may, therefore, 
be adapted to cover activities referred to as social forestry, community forestry 
or by other similar terms, if these are considered to describe more accurately 
what is being practiced in a particular area (FAO, 1984).  
 
2.7 The importance of forestry extension: 
With much of the world’s forest area under the ownership and management of 
individual private owners or communities, extension services to diverse 
owners has become critical. In addition to the management of forests for 
traditional commodity products, there is a growing emphasis on the 
management and maintenance of forests for ecological services (Lele, 2002). 
Forestry extension has emerged as a critical service to improve the 
management of forests and improve the livelihoods of forest owners and 
forest-dependent communities around the world (FAO, 1986; Sim & Hilmi, 
1987). 
 
In many places the forestry extension is the most natural agency to undertake 
farm and community forestry extension work. It usually has an already 
existing organizational infrastructure in the rural areas. It also has the greatest 
store of knowledge about many of the critically important technical aspects of 
tree growing. Particularly in areas where there are difficult growing 
conditions, the advice of trained forestry personnel will be needed to ensure 
that the correct decisions on species and cultivation methods are made (FAO, 
1986). In forestry, however, the situation was different. In most cases, 
management of the forest estate was undertaken directly by government 
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employees or by concessionaires for whom no extension was foreseen. 
Forestry extension services were developed only recently, as concern 
heightened about forest degradation, to promote compliance with legislation 
and regulations. The concept of forestry extension as a means of assisting 
local people to improve their welfare through the sustainable management of 
forest and tree resources is even more recent. Throughout, the less direct 
connection between extension and increased national revenue has led to 
forestry extension services receiving significantly less funds than those related 
to agriculture (Richards, 1990). 
 
2.8 Objectives of forestry extension: 
Generally the goal of the extension process is to enable people to use the 
skills, knowledge, and information to improve their quality of life. The 
extension function can be used equally well by the private and public sector, 
although most general agricultural extension organizations are public sector 
institutions. The purpose of extension is to facilitate learning and action 
among the numbers of farm families and communities, extension educators 
and administrators, and personnel of other services agencies and groups in 
order to promote agricultural production and improvements in the general 
quality in rural life (FAO, 1984). 
 
The main purpose of forestry extension is to help people to examine problems 
which are affecting their lives and to consider if they may be solved, or at least 
alleviated, by using forestry techniques within the range of their skills and 
financial resources. The emphasis must be on local people recognizing a need 
and deciding to do something about it, and definition of such a need and to 
indicate a variety of possible courses of action from which the local people 
can select the most suited to their particular situation. The fundamental aim is 
not to provide an organization to do things for the people, however desirable 
these things may be, but to assist people to do things for themselves, to 
develop a genuinely critical view of their own situation and a realistic 
assessment of their ability to take the necessary of any defects (FAO, 1987). 
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In looking for solutions to local problems, the extension agent should 
distinguish between technical solutions, involving improved inputs or simple 
changes in husbandry practice, and solution which involve institutional 
changes, such as improved credit and marketing systems. Solutions involving 
institutional changes may require action by other agencies and at higher levels. 
The sources of ideas for developing an areas potential include (FAO, 1985; 
Gerber et. al., 2006): the agent own technical knowledge; farmers and agents 
from other areas who have tackled similar problems successfully; applied 
research tasted new ideas under farm conditions; national priorities and 
directives; and projects which makes funds available for particular activities. 
The objectives for an annual extension program will state what should have 
been achieved by the end of the program (Adams, 2001).  Moreover, the agent 
can compile the entire plan into an overall annual work plan by dropping the 
lower priority objectives. The annual work plan does not specify what the 
agent will be doing on each day during the year, but it should indicate when 
each extension activity will be and end, and what resources will be needed for 
each (FAO, 1985). 
  
2.8.1 The main function of forestry extension: 
The main functions of forestry extension could be: to act as an intermediary 
between development institutions and target groups, to transfer and adopt 
outputs from development institution to suit the abilities and potential of the 
target group, to help target groups to create modernize and economic 
institutions on voluntary basis and to mobilized disadvantaged groups so that 
they pay specific attention to their problem, and act independently to 
overcome them (FAO, 1986). Extension work will continue to be the job of 
forestry employees and increase in both their quantity and quality is needed. 
Increasing extension workers mobility is a way to improve effectiveness. 
Another cost-effective option is using training to improve the technical and 
participatory skill and attitudes of existing extension workers and planners 
(FAO, 1988). One of the basic justifications for forestry extension is the 
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provision of information that otherwise would not be available. At other times, 
extension services seem to have concentrated on the more visible and affluent 
farmers and farmers' groups. “Forestry projects have paid insufficient attention 
to the social barriers impeding the flow of information (Guggenheim and 
Spears, 1991).    
 
2.9 Forestry extension models: 
Throughout the world there are many different models for conducting 
extension work. The national land-grant model of the United States, while 
widely admired, is not common in other countries. However, extensionists 
share common interests, needs, and problems regardless of the organizational 
structure supporting the extension unit. Josiah (2001) analyzed 168 NGOs 
from 42 developing countries that had engaged in expansion programs for 
natural resources. He identified three organizational structures that facilitated 
success, including the use of partnerships, networks, and intermediary 
arrangements. Learning from each other and sharing experiences to build 
capacity was critical to achieving successful expansion. In addition to NGOs, 
donor support to governmental institutions to build extension capacity is also 
common in the developing world (Muok, B .et. al, 1998). Furthermore, in 
recent years there has been a paradigm shift away from a "technology transfer" 
extension approach to more facilitative and participatory approaches. These 
strategies should include provision for each of following: information access 
and technology transfer information relevant to agroforestry is held by various 
agencies and individuals; this information is not always readily accessible. 
There was also recognition that there are significant gaps in available 
information and that these gaps need to be addressed in research. 
 
An ‘information rich’ environment is preferable to one that is ‘information 
poor’, despite the fact that the former can sometimes involve problems of 
information overload or conflicting information. An issue for agroforestry 
extension will be to foster a learning environment that helps to impart skills 
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and understanding needed to locate, evaluate, integrate and apply information 
from diverse sources. 
 
2.10 Forestry extension approach: 
There are many approaches and numerous methods of extension including 
individual contacts, groups contact and mass contact. These methods can 
broadly be categorized as top-bottom/ participatory approach dictated from 
outsiders, versus bottom-up approach involving planning and participation 
managed by local people (Falconer, 1987). 
 
2.10.1 The top-down extension approach: 
It is simply a one-way information delivery system, from extension agent to 
rural resource user. The way flow of information reinforces the hierarchical 
relationship between the extension agent and the client. It is based on the 
assumption that productivity and income of rural people are low because they 
lack improved technology. Thus the role of extension is to spread the work 
and teach the rural people what system they need to know (Clark, 1983). This 
system takes the need for an innovation and its attributes and focus on 
communication. The focus is thus on serving a technical package of facts, 
ideas and improved practices, aiming at changing of attitudes and over coming 
of skepticism (Falconer, 1987). Extension provides technical package in 
bulletins demonstration, and other methods to recipient clients. 
Karamchandani (1982) stated that although the top-down approach has been 
successful in some cases, it has serious drawbacks. The one way flow of 
information reinforces the hierarchical relationship between the extension 
agent and the client. It also fosters and encourages superior attitudes on the 
part of extension agent to the superior attitudes of extensionist and 
dependencies of the target groups have a negative impact on engendering 
sustainable local participation (Ratnarajhor, 1981). De Vries (1980) 
summarizes the assumptions of underlying the traditional top-down extension 
approach: extension agent teaches, farmers are taught; extension agent knows 
everything, farmers know nothing; the agent thinks, the farmers are thought 
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about; the agent is active, farmers are passive;’ the agent confuses authority of 
knowledge with his own professional knowledge’, the agent chooses program 
content; and the agent assumes teaching leads to learning. 
 
2.10.2 The bottom-up extension approach: 
In this approach the target beneficiaries are consulted prior to program 
planning - their needs, problems and aspirations are taken into consideration in 
the planning. The bottom-up approach involves the participation of the local 
users in early stages of planning and development. It is a two-way approach in 
which the extension agent acts as a facilitator rather than a teacher. Bottom-up 
approach uses the dialogue and discussion between extension workers and the 
user such that they are both involved. Appositive such attitude of extension 
workers has a positive effect on tree planting and management activities 
(Falconer, 1987). The function of the extension system is to facilitate a two 
way of information from farmer or local communities to researchers, 
extensionist or administrator and vice versa. Bently (1982) found that 
investment in participatory process led to rapid and wide spread of social 
forestry. Bottom-up approaches differs from top-down approach in that the 
needs on social and environmental constraints of a rural population are not 
assumed by planners from outside and thus extension serves to educate 
planners and facilitate local participation in planning and management 
(Falconer,1987).  
 
Change from one way, top-down extension to multi-way information 
exchange, need based extension, producer centered and participatory 
extension. Some of main approaches are: sustainable livelihood approach, 
participatory curriculum development, participatory rural appraisal, 
participatory technology development, training of trainers, learner centered 
teaching methods, program coordination, farmer to farmer approaches, farmer 
field school, and invest more in consultation service; promote extension for 
upland, ethnic minorities, women who are in difficulties (Binh 2007). In 
contrast to conventional extension (top-down), the bottom-up approach is 
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characterized as follows; participation of local users in early stages of 
planning and development; extension agent role is a facilitator rather than 
teacher; the two-way information flow system; and using bottom-up approach, 
both farmers and agents are active, both are involved in learning, and farmers 
participate in the selection of the program content. 
 
2.10.3 The best bet approach: 
There is a fairly fundamental cleavage between two approaches to agroforestry 
extension. One approach, which tends to be favored by many professional 
foresters, is to identify one or two preferred tree species for a particular region 
and present these as ‘best bets’ for landholders to adopt. If the ‘best bet’ 
recommendations are generally adopted in a particular region, economies of 
scale may be achieved in the production, harvesting and marketing of the 
wood. If, however, the market situation for that particular type of wood 
deteriorates, those who have adopted the ‘best bet’ could lose out in the long 
run. The narrow range of options presented in the ‘best bet’ approach may 
simplify decision-making and, under favourable circumstances, enable 
economies of scale to be achieved. However, the ‘best bet’ options may not 
include some possibilities that would better suit the needs, aspirations and 
resources of particular landholders. The ‘diagnosis and design’ approach does 
better in this respect but may use ‘best bet’ options as one source of 
information (Black and Forge, 2000). 
 
2.11 Extension methods: 
Though there are various extension methods and tools adoption, farmers learn 
in different ways have been employed by service providers when extending 
agroforestry technologies (Nair, 1993). Methods of extension generally fall 
into three main categories: individual method, group method and mass 
method. People learn in different ways, some by listening, some by observing, 
and some through discussion. A person will learn more effectively by using a 
combination of two or more of these methods (Wilson, 2000). Extension 
methods make up the techniques of communication between extension 
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workers and target groups with the aim of motivating and enabling them to 
find ways of solving their problems (Wilson, 2000; Bornhorst, 2003). 
Different extension methods have been found to be more effectives in 
different situations, and at different stages in the adoption process. All people 
do not learn, or change their practices, at the same speed. For these reasons, 
the use of a variety of extension methods, suited to the needs of the people, 
and used either consecutively or in some cases simultaneously, is necessary to 
carry out an effective forestry extension program (Pennsylvania Farm Bureau, 
2006). 
 
2.11.1 Individual extension method: 
This method of extension alone is not an effective way of promoting the case 
of the mass of small farmers. However, as it is the most intensive form of 
communication, it plays an important role in complementing group and mass 
group. The one-to-one method of extension is most effective with farmers not 
used or familiar with other educational techniques (FAO, 1987). This method 
is employed to accomplish these tasks: communication of difficult technical 
matters, delivery of advice concerning the setting-up and running of group 
organization, preparation of meetings, programs and campaigns, 
communication of up-to date information, and finding out solutions together.  
 
2.11.2 Group extension method: 
In this method, several numbers (15-20) of a target group who are linked by 
formal ties are addressed at the same time. The advantages of this method 
(FAO, 1987) are: extension cost per head is reduced, a large number of 
farmers can be reached, there are definite time savings compared with 
individual extension work, group methods permit more participation by the 
target groups. 
 
This method is designed to assist specific groups, such as farmers, producers 
or users of forest produce, women’s or youth groups. It is becoming 
increasingly important as extension procedure (Cambridge Journal, 1998). Not 
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only information be presented, or techniques demonstrated to several people, 
usually with a common interest, at one time, but discussions can be offered by 
the group and group questions from both sides can be asked and answered 
(FAO, 1987). This method is the most important method of advising and 
promoting the interests of a large number of small farmers. Group extension 
methods include: general meetings, group discussions, methods 
demonstration, result demonstrations, farm visits, conducted tours and short 
courses of instructions. The more group extension is supplemented by 
individual and mass extension, the greater are its chances of success (FAO, 
1986).  
 
2.11.3 Mass extension method: 
This method addresses a large number of people at the same time while the 
people are normally not assembled at the same place. Characteristically mass 
extension methods are a one-way flow of information. Despite the importance 
of this method still it could not replace individual and group extension 
methods because: it calls for an extremely efficient system of control and 
organization, which is not easily achieved, in all developing countries, this 
method is hampered by the absence of electricity, ownership of audio or visual 
aids and the poor supply of spare parts etc…, target groups with little formal 
education have difficulties in correctly interpreting visually presented 
information, there is a danger that the target groups may not sufficiently be 
involved in problem solving and deciding on the content of the extension work 
(FAO, 1987).  
 
2.12 Principles of forestry extension: 
In recent years, two different extension approaches are recognized: the 
Production Technology Approach ( PTA): where extension is allotted the task 
of directing people to reformulate targets and offering them prescribed 
solutions, and The Problem Solving Approach ( PSA): where advice is 
directed towards specific target groups, both the target groups and the 
sponsoring institutions participate actively in the planning, implementation 
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and evaluation of extension measures, and the planning and implementation of 
development and extension project are made flexible enough to accommodate 
changing circumstances (Marghescu, 1993). As forestry extension involves 
local people in forestry activities, the approach most commonly claimed to 
have been employed is the PSA. One of the essentials of the problem 
extension approach is the involvement of the target group in the planning, 
implementation and evaluation. Accordingly, an extension program organized 
to promote agroforestry should follow in principle the same strategy (Best, 
2001).  
 
The following principles are important in forestry extension programming 
(Schutjer, 1991): program planning must be based on a careful analysis of 
factual situations, the program must be educational and directed towards 
improving the ability of people to solve their own problems, individually and 
collectively, the program must be directed and oriented to existing technical, 
economic and social level of the people in the village, community and area, 
and forestry extension programs should be carried out by well-trained 
personnel and effectively supervised, evaluated and monitored, and problems 
selected for action must be those which concern recognized needs.  
 
2.13 Forestry extension in Sudan: 
The most important forest type in the Sudan may be the Acacia sengal forests 
which making the gum arabic belt.  The belt accommodates around one fifth 
of the population of the Sudan and two thirds of its livestock population. The 
belt acts as a natural barrier to protect more than 40% of the total area of 
Sudan from desert encroachment (Ballal 2002). 
The institutional framework of forestry extension in Sudan is stemmed from 
the vital role of extension in the proper implementation of community forestry 
projects (Tully, 1971). The role of extension is to create positive attitudes to 
the forest among the people and encourage them to participate in tree planting 
and the conservation of the environment (Swanson, 1984). At the FNC head 
quarters an effective extension division is established in order to play this role. 
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The aim of forestry extension is to provide technical support and to coordinate 
extension activities of forestry project at the provincial district and project 
levels. The extension framework within projects can be foreseen from the 
proper functioning of the project extension unit at the local level. The 
extension function is to enhance implementation and encourage the target 
groups, farmers, villagers and local institutions to participate in the 
implementation of forestry projects (El Mahdi and Mahoy, 1990). Early 
forestry extension efforts can be traced to the formation of the forest 
department around 1920 and to the establishment of forest nurseries. The early 
foresters encouraged people in towns and villages to plant shade trees, 
especially exotics like Azadrachta indica (neem), Eucalypus sp. (kafur) and 
Prosopis chilensis (mesquite) which were introduced into the country between 
1916 and 1922.  
 
The first forestry conservation legislation was enacted in 1908 and amended in 
1917 to expand forest conservation. The forest policy and the forest act were 
adopted in 1932. The 1932 forest policy encouraged farmers to plant trees to 
bring revenue just as agricultural crops (Tapp, 1984). Many of developmental 
forestry projects worked in Sudan had no extension systems and would often 
not inform the local population of activities being conducted on their land 
(Abdulla and Holding 1988). In 1982, the World Bank was invited by the 
Government of the Sudan to undertake an assessment of the Forestry Sector. 
The recommendations made in 1985 were incorporated into the plan of action 
proposed by the World Bank. A large extension component accounts for 25% 
of baseline costs with extension training provided for all Forest Service staff 
(El Mahdi and Mahony, 1990). Therefore, the concept of forestry extension is 
a new subject in Sudan. In the past, foresters focus on large-scale plantation 
and guarding natural forests with complete ignorance of the possibility of 
involving the local people. Many extension plans have failed because they did 
not consult the people before formulating this plan. It is important to consult 
people and understand the views on towards any innovations or interventions 
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and then the plan of the new programs should consider the ideas of the people 
consulted (FAO, 1981).  
 
2.14 The pastoralists: 
The different production systems present in Sudan are pastoral nomads, 
transhumants, and sedentary farmers possess up to 90 percent of the animal 
wealth in Sudan (Ahmed 2002). The nomadic production system has the 
advantage of animals grazing on expansive natural pastures, yet it suffers from 
the cultural aspects that bind it. Nomads raise large numbers of animal herds, 
for prestige and social considerations, without improving the economic 
characteristics of their animals. Furthermore, they do not follow the market 
demand in their supply of livestock, selling few of their animals to satisfy their 
basic needs,  which are scanty and do not require the sale of large numbers.  
 Extensive pastoral production is practiced on 25% of the global land area, 
from the drylands of Africa and the Arabian Peninsula, to the highlands of 
Asia and Latin America. It provides 10% of the world’s meat production, and 
supports some 200 million pastoral households who raise nearly 1 billion head 
of camel, cattle and smaller livestock, about a third of which are found in sub-
Saharan Africa, (FAO, 2001), where it accounts for about 20% of national 
GDPs (Alive, 2006). Increased aridity is believed to have played a key role in 
encouraging the integration of cattle herding with existing hunting and 
foraging systems (Holl, 1998; Hassan, 2002). As rainfall declined and became 
temporally and spatially more variable, plant resources and wild animals 
would have became scarcer. Cattle pastoralism enabled people to track 
increasingly elusive water and pasture, increasing flexibility through an 
enhanced ability to respond to a rapidly changing, and increasingly 
unpredictable environment (Marshall and Hildebrand, 2002). 
 
Pastoral livelihoods in the Sahel historically were underpinned by systems of 
negotiated access to water and pasture that did not assign exclusive rights and 
by reciprocal arrangements between pastoralists and agriculturalists (Thébaud 
and Batterby, 2001). Rodriguez (2008) stated that pastoralism contributes 
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about 8.5 percent of the gross domestic product in Uganda, 9 percent in 
Ethiopia, 10 percent in Mali, 20 percent in Kyrgyzstan and 30 percent in 
Mongolia; its contribution to the agricultural GDP of Sudan,  Senegal and 
Niger is about 80 percent. The most important challenge of today's world is to 
establish a system which meets both basic needs of the people and ensures 
sustainable management of natural resources (UNEP, 2006). Smallholders and 
pastoralists not only provide food, but also hides, skins, wool, manure and 
transport services, and may attract tourism (Rodriguez, 2008.). 
 
2.14.1 Definition of nomadism: 
There is no agreed definition of the term ‘nomad.’ It was suggested that the 
term implies groups of people who for one reason or another had to move in 
pursuit of their livelihood, and did not have a fixed dwelling. However, their 
main income is derived from their animals. Pastoralism as defined by Ole 
Lengisugi (1997) is “an extensive animal production system under the 
traditional livestock sector”. It can be categorized into; nomads who are purely 
pastoralists and hardly grows anything. This category moves irregularly with 
their animals in search of water and pasture, those who have settled and farm, 
and the semi-nomadism or transhumance group.  
 
Pastoralism describes a way of life in which rearing of livestock is the main 
source of income. Swift (1988) proposed that pastoralists be defined as 
households or populations where more than 50% household 
income/consumption is derived from livestock or livestock related activities. 
Pastoralism refers to a form of livestock production that involves 
spatiotemporal movement in search of pasture and water (Macopiyo, 2005; 
Mwangi and Dohrn, 2006). Pastoralists are migratory people whose livelihood 
largely depends on livestock with which they migrate seasonally or 
episodically in search of pastor and water. Pastoralists relate to land on 
spatiotemporal terms through migrations exuding transhumance. This is 
because their landscape is partitioned into wet and dry season ranges (Dyson-
Hudson and Dyson-Hudson, 1980; Fratkin, 2001). Pastoralism refers to a 
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livelihood based on livestock raising, and can be undertaken by sedentary or 
mobile communities. Traditional pastoral production systems of Africa may be 
classified as agro-pastoralism, sedentary pastoralism, semi-sedentary-
pastoralism (transhumance) and nomadic or migratory pastoralism (Schwartz, 
1993). In general, mobility is used to manage uncertainty and risk in arid and 
semi-arid ecosystems (Scoones in Niamir-Fuller, 1999; Swift et. al., 1990).  
 
Pastoralists are people who depend on herding livestock for a living  Nomads 
spend the rainy season in the northern, semi-desert zone and the dry season 
further south into the savannah. There are widely ranging estimates of the 
number of nomads in Sudan (Ahmed 2002; Manger 2001), but they tend to 
own the largest herds (Ibrahim 1999). Pastoral societies often have special 
decision-making structures to organize their herd movements and to 
coordinate with neighbouring pastoral groups (Homann, 2005). However, 
these traditional mechanisms are disturbed when social and agricultural 
development restricts herd movements (Hoffmann, 2004). Another strategy to 
optimize land use is daily movement of the animals to take advantage of 
diverse grazing sites such as hedgerows, field borders, fallow fields and crop 
residues (Bayer, 1990). Herd movements and grazing strategies not only 
optimize the use of scarce resources, they also reduce disease challenges. 
(Schillhorn Van Veen, 1997; Anderson, 1996). Long-term contact with 
prevailing diseases means that many local breeds and the management 
practices used by their keepers are uniquely adapted to local disease 
challenges (Jones & Martin, 1994, McCorkle et al., 2001; Gibson, 2002). 
Good pastures are being converted into croplands leaving increasingly poorer 
lands for livestock production (Pratt et al., 1997). 
 
In many countries, there are long traditions of farmer–herder arrangements in 
which farmers allow pastoralists to drive their herds over harvested fields and 
pastures so that the animals can feed on crop residues and, in exchange, 
fertilize the fields with their manure (Hoffmann and Mohammed, 2004). The 
rangelands have been subjected to different tenure systems with different 
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arrangements that regulate the access, utilization and management of natural 
resources (UNDP, 2003). To achieve this, land administration provides 
property rights which restrict access and use of natural resources (Feeny et. al, 
1990); to enhance the social stability, economical development and 
environmental management of the resources in these rangelands (Behnke, 
1992). 
 
The expansion of agriculture during the wet 1950s and 1960s and a shift to 
agropastoralism pushed pastoralists into more marginal regions and led to a 
breakdown in the networks connecting herders and farmers, further 
contributing to conflict between these groups (Thébaud and Batterby, 2001). 
Nomadic and transhumant pastoralism is the most efficient form of land use 
for parts of arid and semi-arid lands, where crop production is very risky due 
to high climatic variability (Kilby, 1993). Pastoralism provides a major 
contribution to many economies in arid and semi-arid lands. For Africa it is 
estimated that there were 147 million cattle, and 230 million sheep and goats 
in the early 1980s. 
 
2.15 Livestock resources in Sudan: 
In view of the vast improvement in animal health care, which had drastically 
reduced outbreaks of epidemics, the national livestock population is 
continuously on the increase. Another factor enhancing population increase is 
the small rate of take- off for export or national consumption. The 20% 
contribution of livestock to the GDP is recent and has been induced by the 
difficulties of crop production due to drying up of central agricultural credit. 
Livestock, which requires so far no inputs for production has found an export 
outlet. 
 
Western Sudan has the most Livestock (40%), followed by southern Sudan 
(27%) and central Sudan (23%).  The majority of breeds is raised within tribal 
groups and often carries the name of the tribe. They are well adapted to the 
harsh environment and often trek long distances in search of feed and water. 
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Productivity is low but can be improved with good management in more 
favourable conditions. Sudan is the leading Arab and Second African country 
in terms of livestock resources. Its total livestock population, which scattered 
all over the country, was estimated in 2007 as 139 million heads, out of which 
there are 41, 51, 43 and 4 million heads of cattle, sheep, goats and camels, 
respectively. Moreover the average annual growth rate of this sector was 
estimated in 2005 as 3.2% (HAC, 2006). The rangelands suffer from 
overstocking in some areas and under stocking in others, bush fires, 
deforestation, distribution of water sources, and the encroachment of both 
traditional a mechanized agriculture. Livestock production systems in Sudan 
have changed over time owing to internal and external influences (Ahmed 
2002). In Kordofan, the camel nomads in the north witnessed the failure of 
their traditional grazing lands as a result of the drought. This was allied to a 
collapse of purchasing power as grain prices rose and animal prices dropped. 
  
2.16 Specificities of pastoral planning: 
Projects in pastoral settings differ from other rural development projects for 
the following reasons: pastoralists make use of arid and semiarid areas where 
climatic variability is large; pastoralists' main assets (livestock) are mobile 
rather than stationary (land); land use in pastoral systems is large-scale so as to 
incorporate wet- and dry-season grazing and emergency reserve areas (without 
defined boundaries); tenure institutions for resources used by pastoralists tend 
toward common property regimes rather than clearly defined plots and farms; 
pastoralists often use resources which are used simultaneously or during other 
seasons or years by other groups, also as cropland; pastoralists therefore need 
to negotiate with other groups to gain access; and to allow for mobility and 
flexibility of decision making, the pastoral household are the basic operational 
units (Uphoff 1986). 
 
Nomadic peoples have developed unique ways of dealing with water shortages 
that make their lives one continuous journey. When water levels in wells drop, 
they trek to where they can tap better aquifers. When local people contribute 
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to land degradation it is because they have been encouraged, or even forced, to 
remain in one place as a result of aid projects or official ‘settlement plans’. 
Such schemes are generally based on the naive or politically motivated notion 
that keeping nomadic peoples from migrating helps to control them. In dry 
lands, the opposite is true: when nomadic populations are forced to settle with 
their herds, the land can no longer support their numbers and degradation 
begins. 
   
2.17 Nomads in Sudan: 
Pastoralism is a land-use type practiced extensively all over Sudan, and is 
determined by rainfall intensity and distribution. Nomads amounted to 13 
percent of the total population in the 1956 census, and to about 10 percent in 
the 1973, 1983 and 1993 censuses. Two forms of livestock grazing are found 
in Sudan, nomadic pastoralism and sedentary agropastoralism. The nomadic 
pastoralism follows two types of livelihoods, with distinctive production 
systems and culture: the Abbala (Camel-herding pastoralists) and the Baggara 
(Cattle-herding pastoralists of the south and southwest). 
 The Abbala raise camels and sheep and few goats, while the Baggara raise 
cattle with sheep and goats. Each of the two groups has a homeland, from 
which they operate annually between wet and dry seasons. Grazing land tenure 
is governed by local cultures and customary land rights; and is strictly 
assumed by sheiks (Tribal leader beneath Omda) and chiefs, who allocate land 
for communal use and on temporary assignment for grazing and crop land to 
foreigners Since the 1970s, additional livestock surveys were conducted of 
specific regions or localities, particularly those targeted for development 
(Wilson 1979). Since the early 1980s, recurrent drought and persistent conflict 
have significantly disrupted livestock and human populations, leading to 
millions of premature deaths, massive population shifts, and new migratory 
routes. 
Pastoralists, agro-pastoralists, and sedentary farmers own and manage 
approximately 90 percent of Sudan’s livestock (Akhilu 2002; Monec 2003). 
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The social and economic significance of livestock for these primary producers 
varies across and within tribal groups, as well as geographically and 
temporally (Ibrahim, 1999).  
 
Migration cycles are changing through time, due to changes in climate and 
other physical elements. New cycles, adjusting to surrounding situations, 
evolve gradually with droughts, and in response, both nomads and semi-
nomads have resorted to more crop cultivation. The broad strategies of 
nomads are diversification of animals, pursuing farming in their production 
systems, keeping more female animals to evade losses in dry years, selection 
of certain types during the wet seasons, long distance movement in search of 
water and grazing, supplementation with hay and other fodder, purchase of 
young animals for fattening and sale in the next season, and as a last resort, 
selling animals (Mclean, 1986).  Increasing scarcity of land in the presence of 
high rates of population growth, possibly along with a historical legacy of 
discrimination and highly unequal land access, implies that many past and 
contemporary conflicts have their roots in struggles over land (Cousins, 1996; 
Babiker, 2002, 2005; Egemi et. al, 2003). Until recently, it was rare in North 
Kordofan to have conflicts of any significance pertaining to competition over 
natural resources. Up to the 1980s, competition over natural resources in the 
southern part of North Kordofan rarely escalated to the level of violent 
conflict. It commonly involved sedentary cultivators and pastoralists, and 
almost invariably pertained to incidents where herds trespassed onto cultivated 
land (Babiker, 2002). 
 
2.18 The history of nomads in Sudan: 
Pastoralism in pre-colonial rain land Sudan was the most important sphere for 
investment and accumulation. Compared to small-scale cultivation, 
pastoralism was, and continues to be, a more secure form of investment in a 
region characterized by a relatively uneven distribution of rainfall conducive 
to frequent crop failures. During the brief Mahdist rule (1885-1898) no 
changes were introduced to the basic structure of the land tenure system 
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(Awad, M.H, 1971). The ecological constraints necessitating nomadic 
movement were recognized by the British colonial administrators. From 1904 
onwards, the colonial government started to regulate grazing activities by 
delineating areas for the larger tribal federations, and to stipulate general 
regulations for the allocation of resources to the different sections of a tribal 
confederation and to outsiders. This was achieved primarily through the 
system of Native Administration, a form of indirect rule instituted by the 
British in the country. At a general level, regulation separated the respective 
domains of cultivation and grazing by enforcing grazing lines. These lines 
constituted the northern limit for sedentary cultivators. No farmer was allowed 
to cultivate north of it, otherwise pastoralists would not be held responsible for 
crop damage. Similarly, pastoralists were instructed not to enter the cropping 
areas with their animals during the agricultural season, otherwise they would 
be liable to both fines and imprisonment in case of agricultural damage. 
 
The marginalization of pastoralists that began during colonial times continued 
after Sudan achieved independence in 1956. Successive post-independence 
governments implemented colonial-era policies that excluded pastoralists from 
areas that could be used for settlement or were demarcated for agricultural 
expansion (Ahmed 2002). The expansion of urban areas and large agricultural 
developments combined with the forced relocation of pastoralists to marginal 
areas contributed to environmental degradation and desertification in both 
North and South Sudan (Hulme and Trilsbach 1991). In addition to failed 
development policies and war, pastoralists had to contend with droughts that 
hit Sudan in the mid 1980s. In the semi-arid areas where pastoral livelihoods 
had already been disrupted owing to changes in land tenure and displacement 
for highly-capitalised agricultural schemes, the 1984-85 droughts caused the 
deaths of millions of heads of livestock (Johnson 2003). 
 
Livestock have historically been central to Sudan’s overall economy, although 
in recent years oil production has become the dominant feature of the political 
economy of Sudan (Central Bank of Sudan, 2001, 2005). As oil production 
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has increased, however, the relative importance of livestock and livestock 
product exports as foreign exchange earners has declined (Central Bank of 
Sudan 2005).  
One of the long-standing controversies in Sudan is over plans to “settle the 
nomads. In the last few decades, many people classified as nomads in Sudan 
have “voluntarily” settled as a result of drought, conflict, or new economic 
opportunities (Khogali, 1979). Some have pursued wage labor in cities or on 
farms, while others have retained livestock but also taken up small-scale 
agriculture or engaged in trade. 
 
 The desire to settle migratory pastoralists has been directly or indirectly 
expressed for decades in Sudan’s development projects. Some development 
schemes pursued by the government expressly sought to settle nomads 
(Thimm 1979; Khogali 1979), while others intentionally displaced nomads 
from rangelands or migratory routes to facilitate urbanization or crop 
production (Majok and Schwabe 1996; Ahmed 2002; Johnson 2003). Nomads 
who chose not to settle were able to adapt, but some were forced to take their 
animals to areas unsuited for grazing and then blamed for overgrazing and 
desertification (Ahmed 2002). 
 
The value of shrubs and trees was particularly exemplified during the 1968 - 
73 droughts in the Sahel where browsers managed to survive throughout the 
drought while grazers perished of starvation in great numbers. The 
conservation and maintenance of multi-story range ecosystems thus extends 
the usable primary production. Unfortunately, in many pastoral areas, tree and 
shrub cover is in rather rapid regression due to overexploitation. Additionally, 
bush fires are held responsible for the annual destruction of 80 million 






THE STUDY AREA 
 
3.1 General: 
The study was carried out in Northern Kordofan State where the area is 
described as the best and wide natural rangelands especially in Shiekan 
Province. The livestock population in the state is very big because this area is 
located in the semi desert region where agriculture facing continues failure 
and the livestock is the major career suitable for this area. North Kordofan 
State was selected for this research based on its long history of nomadism 
where the state represents a theatre for a long livestock movements and natural 
pastures.  
 
3.2 Location of the study area:   
The study area was conducted in Shiekan and Um rawaba localities in 
Northern Kordofan State; it is one of the twenty- five states of the Sudan. The 
state lies between latitudes 11° 15' and 16° 30' N and longitudes 27° 50' and 
32° 15' E.  Fig (3.1) shows map of the study area. The state shares border with 
North Darfur State from the North - West, White Nile State in the South - 
East, South Kordofan State in the South, Northern State in the North and 
Khartoum State in the East, Within arid and semiarid zones, based on average 
annual rainfall amounts and soil types the state can be divided into two 
geographical zones:  
• The Northern zone: lies between latitudes 14° 00’ and 16° 14' N is 
semi- arid with annual rainfall of 0- 300mm. the soils are mainly sandy. 
• The Southern zone: lies between latitudes 12° 00' and 14° 00’ N. annual 
rainfall about 300- 500mm, which is increasing from North to South. 
The soils are mainly stabilized sands intersected with clay.                                 
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                                      Fig (3.1) Map of the study area                                         
 36
3.3 The administrative structure of the study area: 
North Kordofan State with a total area of 58.6 million feddans is divided into 
nine localities. Table 3.1 shows the administration units of the state each 
locality is divided into some administrative units (table 3.1). Al Obied city is 
the capital of the state and it is the biggest market for gum arabic in Sudan. 
Table (3.1): The administrative structure of the study area 
 
localities Administrative units 
Abu Zabad Abu zabad 
Bara Um keraidum, Um sayala, Um gerfah, Al mazroab, 
Taybah, Jerajyikh 
Shiekan Shiekan, Abu garaz, Kazagail, Rify Al obied 
Jabreat Alsheikh Hamrat al wiz 
Sodari Hamrat alsheikh, Um badir 
Um Ruwaba Mediate, Um ruwaba, Wad ashanah, Al rahad 
Al Nehood Al khoay, Al nehood, Ayail bakhiat 
Ghebaish Ghebaish, Abu ray, Al idayah 
Wad Bandah Wad bandah, Sagga al jamal, Foja 
Source: FNC, 2002 
 
3.4 Population: 
The population of Northern Kordofan State was estimated at 1,327,066 capita 
with growth rate of 5.8%, classified as rural settled 948130, Nomadic 67790 
and urban 311,146 (census 1993).  
 
Table (3.2): Distribution of the population in the different localities 
Provinces Capita (1993) Capita (2008) 
Abu Zabad 67724 178110 
Bara 264737 361206 
Shiekan 372346 540898 
Jabreat Alsheikh 51329 231208 
Sodari 172298 271465 
Um Ruwaba 466356 634718 
Al Nehood 37543 256482 
Ghebaish 10028 290619 
Wad Bandah 136111 156286 
Total 1578472 2920992 
Source: CBS, 1993 and CBS, 2009. 
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The main tribes in the state are Jawama, Bagara, Kababish, Bazaa, Dar Hamid, 
Majanin and shanblah. According to 1993 Sudan’s National Population 
Census and after added part of West Kordofan to North Kordofan the new 
state inhabited by about 1578972 capita and 2424450 according to 2007 
census (Statistical Census, North Kordofan, 2008). Table (3.2) shows the rural 
population in the state represents 67% of the population and the urban 
population percent is 13% and the nomads 20%. 
 
3.5 Geology and Hydrology: 
The principal geological formations of the North Kordofan State include: 
Basement complex, Nawa formation, Nubian sandstone, Um Ruwaba 
formation, superficial deposits which include mainly the clay pains, Qoz sands 
(Stabilized sheets of sandy soils) and wadi- fill. In the Shiekan province there 
are basement complex and um ruwaba formations beside minor occurrence of 
Nawa formation (Mohammed et. al, 1982). 
 
3.6 Topography and soils of the state: 
The land surface is gently undulating plain of low relief mostly covered with 
sand sheet and dunes and featured with isolated jebels ( hills) of basement 
complex outcrops. The soils are described as sandy interspaced by silty 
depression, where the topography is characterized by stabilized and distributed 
sand dunes (goz) soil. The silt depressions or clayey pockets have earned the 
local name of gardud Musnad (clayey pockets soils). Goz soil, being almost 
pure quartz grains is low in mineral nutrients and deficient in organic matter. 
The geographical structure of the area ranges from desert with sandy lands and 
gardud soil in the north to semi- desert in the middle and the south parts; the 
muddy lands are found along Abu habil basin. According to Iskander (1986), 
Northern Kordofan State is generally a gently undulating plain of low relief 
with average altitude ranging from 350 to 500 m. This plain is mostly covered 
by sand dunes and its monotony is often broken by protruding isolated hills or 




The study area lies in the semi- arid zone. The rainfall varies greatly in time 
and space. The long term average annual rainfall at this location is 358 mm, 
and it occurs from July to September. The mean relative humidity is 34% 
decreasing to 14% during the drier months and increasing to 60% in the wet 
season. The mean annual evaporation is 15- 5 mm day˜1 and increases to 20 
mm day˜1 in the hot summer months (Ballal, 2004).  The daily mean 
minimum and maximum temperatures are 20° C and 34° C, respectively. 
Temperatures can be as high as 46° c during the hot summer months. Four 
seasons can be recognized: the rainy season (Karif), from May to October, 
with peak rains in August, The harvest seasons (Dart), follows through to early 
December with low humidity and night temperatures; the cold dry season 
(Shita) from December to mid-February, with moderate temperatures and 
comfortable humidity, and the hot dry season (Seif), with prevalent north- 
easterly winds, through to mid May. Table (3.3) shows the rainfall trends for 
the period 1990- 2002. The mean annual maximum temperature is 34.7° C and 
the minimum temperature 19.9° C. Generally, the mean maximum and 
minimum daily temperatures are lowest in January (31° C, 13° C) and highest 
in June (39° C, 42° C) (SOS, 1989). 
 
Table (3.3): Rainfall trends in North Kordofan State (1990-2002) 
Season Total rainfall (mm) 
1990- 1991 164.7 
1991- 1992 233.5 
1992- 1993 287.3 
1993- 1994 278.5 
1994- 1995 357 
1995- 1996 405 
1996- 1997 332.5 
1997- 1998 282.5 
1998- 1999 422.5 
1999- 2000 464 
2000- 2001 226.5 
2001- 2002 306 
 Source; FNC (2002)  
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3.8 Vegetation Cover in the study area: 
The forest vegetation type in the Sudan follows variations in rainfall and soil 
type and to a lesser extent the effect of topography which is confined to certain 
localities. The middle or transitional zone of Kordofan is open savannah. 
Since natural vegetation is a function of rainfall and soil type, this area 
supports many trees, particularly the genus Acacia, which has traditionally 
played an important role in the traditional gum- bush cultivation cycle rotation 
which is the source of gum Arabic (Ellabbass, 2006). The study area is 
naturally dominated by Acacia Senegal (Hashab) and Acacia mellifera (Kitir) 
with few scattered shrubs and trees of Boscia senegalensis (Mekhiet), Guiera 
senegalensis, Capparis deciddua (Tundab) and Balanites egyptiaca (Higlig) 
(Badi, et. al., 1989).  The main grass and bushes include: Cenchrus biflorus, 
Cassia senna, Datylodenium aegyptium, Trbulus longipetlous and Solanum 
dubium (Badi, et. al., 1989). In depression in the sand into which a little clay 
has been washed Adansonia digitata is often found together with Acacia 
nubica. Most of the tree cover is adapted to the hard clayey soils, with its 
relatively shallow rooting system and tolerance of moisture availability.  
   
3.9 Land use systems: 
The people are mostly subsistence farmers, using shifting cultivation to 
produce crops such as sorghum, millet, watermelon, sesame, groundnut, 
karkadah and on small scale vegetables. Livestock rearing is secondary 
importance to the villages, particularly goats and sheep in addition to forestry 
production as income generating source, especially during seasons of low 
crops production with a main emphasis upon the production of gum arabic 
from Acacia senegal. 
 
3.10 Water resource:   
Rainfall is the main sources for water in the state. Ground water is the only 
permanent source of water in North Kordofan. Generally tap water or open 
shaft wells are drilled or dug in water bearing formation. Withdrawal of 
ground water from these wells takes place either manually or by diesel driven 
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pumps. About 60% of the human and animal population of Northern Kordofan 
depends on ground water for their living (Iskander, 1986). The major water 
bearing formations in North Kordofan is: the alluvial aquifers, the Um 
Ruwaba aquifers, and the Nubian sandstone aquifers. The state receives the 
surface runoff water from Nuba Mountains and storage in natural depressions 
(hafirs, foula or rahads). Wadi Al magadam, Wadi Al malik (Seasonal water 
courses) and Khor Abu habil (Seasonal stream) are the main seasonal water 
sources. Also the underground water is found in Bara and Um ruwaba city 




MATERIAL AND METHOD 
 
4.1 Introduction: 
This study was conducted in the western part of the Sudan, in the North 
Kordofan State. This chapter includes description of the scope of research, 
target group methodology and sample selection. Moreover, the data collection 
instrument (questionnaire) is also described in the forms of its construction, 
validation and field testing as well as the procedures and methods employed 
for data analysis. The study was undertaken for the purpose of assessing the 
role of El Ain reserved forest as natural rangelands in North Kordofan State, to 
conserve the environment and to reduces the impact of climate change.    
                                                                          
In this study, two types of data were used to collect the necessary information, 
namely; primary data and secondary data. The sources of the primary data 
were principally collected to investigate the sustainability of forest 
management and the role it plays for the resilience of the local people. Face-to 
face interview was conducted with the nomads at Shaikan and Um Ruwaba 
localities and self-administrated questionnaire was constructed for the FNC 
staff. Sources of the secondary data included FNC documents, projects 
documents, files, articles, archives, publications and annual reports. More 
specifically, the collected data cover the items of the objectives of the study 
mentioned in chapter 1. 
 
Interviewing of the nomads and observations of the researcher were made in 
the form of qualitative case study techniques which is advised by Merriam 
(1998) and Stake (2000) in similar types of the study. The method focused on 
collection, analyzing and interpreting the collected data with key reference to 
the study area. One of the most important uses of the case study method is to 
"explain the casual links in real-life interventions that are too complex for the 
survey or experimental strategies" (yin, 1984). When using the case study 
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approach, researchers collect extensive data on individuals and programs 
under investigation. 
 
4.2 Sampling techniques:                                                                             
Forestry extension applied almost in all the states at varying levels. It’s known 
that the biggest nomads' society is found in Kordofan State particularly camels 
herders. EL Ain Reserved Forest represents a terminal site for nomads in their 
journeys northward and southward. Also the state received considerable 
attention from the NGOs which gives the extension services high priority. 
Moreover, the money assigned for the research is limited and not enough to 
tackle the issue of nomads at remote areas. Due to the closeness of the forest 
to EL Obied (13 km) the forest was selected to present the theme of the 
research. 
 
On the other hand, the nomads selected for this study without consideration to 
gender or age groups. After the permission of the traditional leader, a random 
sample of 70 respondents to represent the nomad’s household was selected for 
this study the number of respondents was predetermined not to be less than 
10% of the nomads. The first nomads met were interviewed; females' 
members of the team of data collection were assigned for interviewing females 
while the men were interviewed by the males of the team of data collection. 
Data from the nomads were collected using face to face interview. The main 
topics of the interview are to answer the research questions and cover the 
objectives. 
                                           
4.3 Self- administrated questionnaire:                                                    
The first set of data was obtained from the FNC personnel using self- 
administrated questionnaire. The questionnaire was given to the respondents 
as homework because they are literate and able to follow written instructions 
and understand the issues being investigated and sufficiently motivated to 
complete the questions on their own. The questions of the self-administered 
questionnaire are almost similar to that questions directed to the nomads. The 
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objective of the self- administrated questionnaire was to collect general 
information with a reasonable depth about the extension services directed to 
the nomads in the study area. Moreover, the findings of the self-administered 
questionnaire will help in verifying the results of the nomads through 
triangulation.     
                                                                                                     
4.4 Other sources of primary data:                                                          
An informal interview was conducted using an individual discussion with 
respondents, extension workers and forestry worker, beside the direct 
observation of the researcher. This type of data was collected for the sake of 
enriching the collected information and to reveal any ambiguities of the 
collected data through structural interview with the respondents. Also panel 
discussion was made with the forests workers.  
                                  
4.5 Team of data collection:                                                                        
The team comprised was of four members qualified in forestry works, one 
female and two males and the FNC personnel beside the chief of the herders in 
Kordofan State and one of the leaders of Shanabla tribe as fixers. In each 
household one person for reliable data collection through questionnaire, the 
researcher trained interview for ten days on general orientation regarding the 
nature of works, techniques of interviewing and processes of data gathering. 
The data was collected by face to face interviews, the interview started by a 
general talk and a brief explanation about the nature and objectives of the 
study to develop rapport and confidence of the respondents to ensure the most 
possible reliable data. Data was collected during the period 11th – 20th of 
November 2009.                                          
 
4.6 Construction of the questionnaire:                                                      
The construction of questionnaire was made according to the guidance of FAO 
(1989). The suggestions of the supervisor as well as the ideas of other experts 
in the field of the study helped to design the final format of the questionnaire. 
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The guidelines of Burchinal (1986) were given special considerations in the 
questionnaire. The guidelines were: 
- To be certain that each question was relevant to the topic and necessary. 
- To ask the questions that the respondents can and are willing to answer. 
- To express each question as simple as possible. 
- To be sure not to use “double-parallel” question. 
- To be certain not to use leading questions.                                                 
- State questions in specific concrete terms.                                                 
- To obtain criticism of all prepared items by a colleague or a friend. 
- To state the items in the language respondents use in conversation. 
The first step in the questionnaire construction was the preparation of the draft 
questionnaire through conceptualization by drawing a list of data required, 
corresponding to specific objectives by choosing quantifiable parameters or 
indicators for the assessment of the private forest components program. For 
the provision of reliable, valid and accurate data, well-phrased items; the main 
contents of the questionnaire are: general characteristic of respondents, the 
importance of rearing animals to the respondents, the impact of the grazing 
process on the trees, the status of trees cover, the environmental situation and 
the extension services introduced to the respondents. 
 
Two types of questions were used in the questionnaire. Closed-end questions, 
with mostly multiple choice or yes and no style of answers or tables and 
dichotomous questions in step-wise style, each answer leading to a specific set 
of follow up questions with no open- ended questions except where it is 
inevitable. This type of questions was used in the questionnaire in order to:                            
-  Make the least demands upon respondents.                                               
-  Permit quick, efficient collection of data.                                                  
-  Permit easy, quick and accurate analysis of answers.                                
- The combination of question and associated response categories 
sometimes help respondents to understand the questions more clearly.     
- They are more useful in obtaining answers to sensitive questions.  
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The open-ended questions were avoided except where it is inevitable because 
of their negative draw back, which is represented in:                  
- The difficulty of constructing questions at the proper level of the 
generality.   
-  Responses are difficult to analyze and summarize.                              
 - They may impose considerable burdens on respondents and 
interviewees.                                                                                                  
- They are more likely to produce irrelevant and worthless data.                 
 
4.7 Other source of secondary information:                                             
The researcher collected the required data from different secondary sources 
including range of documentations prepared by FNC, environmental projects 
or related partners, and final reports prepared by project management on 
environment. For the basic socioeconomic information the researcher utilized 
recent studies about the study area.                                                  
 
4.8 Organization of data:                                                                            
The conceptualization step was followed by the organization of the questions. 
The following guidelines were considered:                                 
- To begin with simple, easy to answer questions.                                       
- To places sensitive or more complex questions late in the questionnaire. 
- Where it makes sense, to place the items in logical order.                   
- To try to create an interesting mix of items within the questionnaire.  
 
An introduction was set to the questionnaire at the top of the first page or 
faces sheet of the questionnaire, the introduction was written in short, simple 
sentences in the local language used by the respondents and in words they 
understand. The introduction was composed of the following elements:                                  
- Identification of the person conducting the research.     
- Explanation of the purpose of the study and why it is important.   
- Explanation of how the respondents were selected.              
 46
- Assurance that answers would be protected and not made known to any 
one  
- Also to assure confidentiality.  
     
 
4.9 Pre- testing:                                                                                            
The formulation of the questionnaire was followed by a pre- test step to 
discover and correct any flow in it. The purpose of the pre- testing is to make 
sure that questionnaire would deliver reliable and valid data for answering the 
problem under investigation. The questionnaire was constructed and an expert 
revised the first draft. The pre-test was done on a sub-sample to determine the 
validity, reliability and the objectivity of the contents (May, 1993).                                        
After supervisor revision the FNC personnel questionnaire was ready and 
didn't need pre- testing because the respondents are literate and they can 
answer all the questions without any help. The supervisor checked the 
questionnaire some questions was removed. After the pre-testing, the contents 
of the questionnaire were materialized into simple forms with minimum items 
to obtain necessary information. The questionnaire was finally revised and 
printed (Appendix 2). 
 
The nomads' questionnaire was pre- tested to know the difficult questions to 
alter or cancel. The pre-testing was done by selection of four people as sample 
from the respondents to answer the questionnaire to ensure that the 
questionnaire can be answered by the rest of respondents. After the pre-
testing, the contents of the questionnaire were materialized into simple forms 
with minimum items to obtain necessary information. The questionnaire was 
finally revised and printed (Appendix 1).  
                                                                                 
4.10 Permission of data collection:                                                             
 Prior to the start of the data collection, the General Manger of the FNC was 
informed about the nature of the research and the study area. A request letter 
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was addressed to the General Manger of the FNC to direct the forest officers 
in the study area to offer the possible assistance and to help in data collection.                       
After reaching research site, the first step involved obtaining permission from 
local authorities before conducting the survey. This permission is certainly 
recommended for surveys in rural areas where the residents may be more 
suspicions of outsiders. The permission was taken from the local authorities. 
The leaders were also asked to help the local respondents to cooperate in 
conducting the research.                          
 
4.11 Statistical analysis:                                                                              
The statistical analysis commenced through exploratory manipulations of the 
data obtained in the study area.                                                               
This process was accomplished by critically examining the data through the 
use of simple techniques of analysis. The main tools were the construction of 
simple tables and figers and selected cross tabulation which allows tentative 
answers to many of the questions being asked in the survey. Frequency 
distribution was used to describe some variables of the study. The data was 
presented in percentages of answers received for the various questions asked, 















RESULT AND DISCUSSION 
 
5.1 General characteristics of the respondents:                                                 
The general characteristics of the respondents are paramount importance due 
to its direct link with the attitude and behavior of the respondents.  The main 
characteristics the study focused on are age groups, gender and educational 
level.                                                                                                                        
  
5.1.1 The Educational level, household and gender:                                           
The educational level is an important indicator for community development. 
Harrison, (1987) showed that a proper forestry activity for rural development 
requires the existence of literate people with enough experience and 
knowledge. Therefore, the educational level could be considered as a monitor 
to detect the possibility of creating changes in attitudes and awareness for the 
sake of conserving the environment.  Table (5. 1) shows that majority of the 
respondents are illiterates (90%) while the rest have a preschool educational or 
Quranic schools (khalwa). None of the respondents had the chance to pursuer 
his education beyond this level.  This situation necessitates the importance of 
addressing extension programs to encourage the pastoralist to participate in the 
management of their surrounding environment considering their poor level of 
education.  Low or poor level of education is mainly attributed to the life style 
of the nomads and marginalization where all the sites that are remote from the 
seats of the government are subjected to complete ignorance regarding 
development. The government attempted to formulate special types of 
education for the pastoralists but the trials failed due to the difficulty of 
following the nomads across their movement from north to south and vise 






Table (5.1): The educational level, household and gender in the study area  
       Age No Educational level 
(%) 
Family size (%) 
Illiterate Khalwa 1-6 > 6 
10-30 28 92.9 7.1 96.5 3.6 
31-51 26 92.3 7.7 61.5 38.4 
52-62 6 66.7 33.3 33.3 66.7 












The age group and the gender issues are among the most important variables, 
which are given special consideration in the process of development (chamber, 
1983). In this research, three age groups were considered, namely: young and 
youth (10 to 30 years), mature (31- 51 years), and old (more than 52 years). 
The result of this classification reveals that the youth represents the majority 
of the respondents followed by the mature people. From this finding it is 
advisable to sensitize and mobilize the youth to change their attitudes towards 
the environment and involve them in the rehabilitation of degraded habitats. 
The family sizes of the respondents varied considerably while 65.7% of 
families consist of 1-6 members, the rest (34.3%) have more than six 
members. This number is reasonable compared to other parts of the country in 
which the family size may exceed 10 members for the majority of the 
community.                                                                                                             
 
5.2 Livestock and edible parts of trees:                                                               
In this study livestock refers to any breed or population of animal kept by 
humans for a useful, commercial purpose (domestic, semi–domestic, or 
captive wild animals). Some people may use the term livestock to refer just to 
domestic animals or even just to red meat animals. Trees in the Sudan provide 
livestock with fodder where the forests represent a natural rangeland 
particularly during summer where there are no grasses or herbs. From here 
emerged the importance of managing natural forests for sake of guaranteeing a 
steady supply of fodder for livestock and maintaining the resource for the next 
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generation. Fodder tree leaves are an alternative source of livestock feeding in 
scarcity period, especially in prolonged summer. The leaves of leguminous 
species in particular are rich in protein. However, much of the protein may be 
indigestible and may contain high levels of tannins which reduce the 
availability of nutrients to the animals feeding on the leaves. In arid areas 
where the growth of herbaceous plants is limited by lack of moisture, leaves 
and edible twigs of trees and shrubs can constitute well over 50% of the 
biomass production of rangeland. Table (5.2) shows the type of livestock and 
the important part of trees in the study area.                                    
 
Table (5.2): Types of livestock and edible parts of the trees 
Age No Types of livestock (%) Important Part of trees 
(%) 
Cattle Sheep Camel Goat Fruits Twigs Leaves 
10-30 28 21.4 92.9 85.7 82.1 39.3 60.7 85.7 
31-51 26 19.2 88.5 69.2 73.1 46.2 50 84.6 
52-62 6 16.7 83.3 66.7 83.3 16.7 33.3 100 


















From the above table it is clear that the respondents possess different types of 
livestock.  Sheep and camels are the main types where 90% and 78.6% of the 
respondents possessed these animals respectively. Sheep are reared for 
economic reason and as a social prestige value, while camels are used for 
transportation.  The population of goats is also high where 75.7% of the 
respondents possess goats. Few respondents stated that they possess cattle.                             
 
Existence of livestock beyond the carrying capacity of the rangeland has 
negative impact on the environment. This process is represented in the 
degradation of the tree cover and enhancing the process of soil erosion.  
Herlocker et. al, (1999) suggested that overgrazing reduces ground cover, 
plant height, forage quality and productivity, and changes are induced in the 
dominant growth forms of herbaceous plants as tall perennial bunch grass 
species give away to shorter rhizomatous and sotoloniferous perennial grasses 
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which are replaced by annual grass and forbs species. Moreover, overgrazing 
tends to reduce perennial grassland vegetation types and allow invasion by 
annual forbs and grasses (Holechek et. al, 2001).                                                 
 
The majority of the respondents (88.6%) stated that tree’s leaves are the most 
important edible part favorable by livestock, while 47.1% asserted that twigs 
are also important part of the tree as a fodder, and 34.3% mentioned the fruits 
as the most important part. Leaves may be the easiest and most edible part of 
tree for animals than twigs and fruits, and they content rich components, also 
this depends on the livestock they are rearing- camels and sheep depend on 
trees fodder (browse). However, Mathur et. al, (1991) indicated that most 
grasses and tree leaves in arid environments are low in nutritive values mainly 
because of the high contents of lignin and relatively indigestible cellulose and 
hemi-cellulose.                                                                                                        
 
5.3 Tree status and reasons behind the deterioration:                                           
Deforestation occurs for many reasons: trees or derived charcoal are used as, 
or sold, for fuel or as a commodity, while cleared land is used as pasture for 
livestock, plantations of commodities, and settlements. The removal of trees 
without sufficient reforestation has resulted in damage to habitat, biodiversity 
loss and aridity. It has adverse impacts on sequestration of atmospheric carbon 
dioxide. Disregard or ignorance of intrinsic value, lack of ascribed value, lax 
forest management and deficient environmental law are some of the factors 
that allow deforestation to occur on a large scale. Different factors contribute 
to the degradation of the vegetation cover in the study area.                                           
 
The majority of the respondents (74.3%) asserted that the trees decreased 
dramatically in the study area, while 20% evaluate the tree cover as 
progressing where the stocking density of the tree cover increased compared 
to the near past. However, older respondents particularly those of age above 
52 years emphasized that the tree cover has decreased.                                              
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The main factors of that include; illicit felling (high reliance on forest 
resources for provision of fuel and building material) as indicated by 47.1% of 
the respondent, while climate change and variability, particularly fluctuation 
of rainfall, was mentioned by 42.8%. Frequent drought cycles of the 1970s 
and 1980s are among the most important factors affected the vegetation cover 
in the study area. Bayoumi (1984) and Taha (2000) argued that the successive 
droughts resulted in the death of old A. senegal tree in Bara Locality. Irrational 
expansion of mechanized rain fed farming in the study area was mentioned by 
12.9% of the respondents as the factor behind the deterioration of the 
vegetation cover in the State. Few respondents (7.2%) mentioned other factors 
that contribute to the deterioration of the tree cover in the study area like the 
lack of regeneration, the lack of attention to the protection process, reduce the 
reforestation and increase the pressure on forests. Table (5.3) shows the state 
of trees status and the reasons behind the decreasing of trees in the study area.                        
 
Table (5.3): Status of the vegetation cover in the study area  
                                 
Age No Trees status (%) Reasons of decreasing tree species (%)







10-30 28 17.9 75 42.9 64.3 7.1 7.2 
31-51 26 26.9 65.4 38.5 15.4 15.4 11.5 
52-62 6 16.7 83.3 83.3 33.3 0 0 















The view of foresters is not different from nomads view. Almost all the 
foresters asserted that there is a decline in the stocking density of the tree 
cover in the study area and they attribute this deterioration to climate change, 
lack of awareness beside other factors. Fig (5. 1) shows the proposed solutions 












Fig (5. 1): Proposed solutions of tree cover deterioration 
 
The majority of the foresters (66.7%) accentuated that reforestation through 
conservation of the present vegetation cover and execution of intensive 
afforestation program is the most possible mean to mitigate the trend of 
deterioration and retrogression of the vegetation cover in the study area. Some 
foresters (33.3%) believe that the rotational grazing is one of the vital means 
for rehabilitation of the vegetation, while 6.7% believe that rehabilitation 
without government commitment is of no use.                         
 
5.4 Palatable tree species:                                                                                      
Fodder supply from trees is valuable especially towards the end of the growing 
season when other feed resources become limited. In more recent times, trees 
and shrubs have been introduced into cropping and grazing systems to provide 
green fodder, high in protein, to supplement the available low protein forage. 
Many palatable trees (such as Acacias and Bauhinia spp.) retain their leaves 
for some or all the dry season and so can be lopped for fodder. Naturally 
growing trees can be managed for the same purpose. The pods of many trees 
also provide abundant, high quality fodder during the dry season (e.g. Acacia 
tortilis, Piliostigma thonningii). Table (5.4) shows the palatable tree species in 
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Table (5. 4): Palatable tree species in the study area 
                                         
Age No Palatable Tree species (%) 
Hashab Mokhat Talh Kiter Sider Higlig Other 
10-30 28 53.6 39.3 21.4 25 25 32.1 100 
31-51 26 69.2 19.2 42.3 30.8 26.9 7.7 84.6 
52-62 6 0 33.3 33.3 33.3 0 0 83.4 


















Hashab trees (Acacia senegal) is considered as the most palatable tree species 
as indicated by 51.4% of the respondents.  It worth mentioning that, this tree is 
of paramount importance to the economy of the country as whole.  If proper 
management is addressed, coupled with intensive extension services the 
resource will be sustained. About 32.9% mentioned mokhat trees (Boscia 
senegalensis) as valuable and nutritive trees for livestock followed by talh tree 
(Acacia seyal) as asserted by 31.4% of the respondents. Other tree species 
mentioned were kitir (Acacia melifera), sidir (Ziziphus spina-christi), heiglig 
(Balanities aegyptiaca) 28.6%, 25.7% 21.4% of the respondents, respectively 
and some other tree species as mentioned by 88.6% of the respondents like 
Goudium, Tabaldi, Sunt, Haraz, Homauid, Marakh, Sahab, Habial and Sayal.. 
This disparity of identifying the most palatable tree species could be attributed 
to the presence of different ecological zones during the long distance covered 
by nomads where they find different types of trees and where there is no one 
species of common generality. This finding clearly shows that trees, 
irrespective of the species, provide fodder to livestock at critical times. This 
agrees with Speedy and Pugliese (1992) who described that the woody species 
are an important component of the potential fodder resources for both 
livestock and wildlife. In arid and semi arid zones, trees provide the largest 
part of the protein supply during the driest months.  
 
 The denuded grasslands, pastures, forest openings and the forests are the 
major source of herbage for the livestock in the rangelands, particularly in the 
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semi arid areas. The respondents stated that they follow some strategies in 
their movement from north to south, they used to open new sites for grazing i. 
e. they do not settle at the areas in which they camped last year or they rely on 
agricultural residues of the settled communities along the route of their 
movement.  The selection of fodder depends on the type of animals that 
pastoralists are rearing, this is clear from the results, where the respondents 
attempt to rear camels and sheep which graze on trees. Therefore, introduction 
of agricultural crops as a supplement is of a limited importance in the 
provision of fodder. This finding agrees with other studies which found that 
introduction of agriculture on pastoral land to provide fodder for their herds 
during dry seasons was not feasible on a landscape receiving less than 500 mm 
of rainfall on average (Omiti and Irungu, 2002).                                                        
 
5.5 Solutions to the problem of deterioration pastures:                              
Proper grazing management is the key element of successful livestock 
production. The most important aspect of grazing management is to use the 
proper stocking rate. Overstocking livestock can lead to an overgrazed 
condition which decline the desirable species coupled with an increase in 
weed infestation, and a reduction in both animal performance and carrying 
capacity of management units. An important aspect in grazing management is 
to control the forage harvest to maintain forage in a relatively immature stage 
of growth which is higher in crude protein and digestibility, the grazing of 
immature species leads to loss supply of seeds. This situation clearly reveals 
the importance of addressing some vital solutions to guarantee steady supply 
of fodder. Table (5.5) shows the solutions to control the problem of providing 
fodder in the study area.   
 
The above results shows that the respondents need to find solutions to control 
the problem of limited pastures in the study area because they know that they 
are facing shortage in pastures. About 51.5% of the respondents believed that 
provision of agricultural land would enhance the process of their settlement 
and provision of fodder from agricultural residues, or reallocate the 
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agricultural lands in the study area and convert some agricultural lands to 
rangelands. About 11.4% suggested a short settlement period would guarantee 
the recover of the natural rangeland and automatically sustainability of 
rangelands.                                                                     
 
Table (5.5): Proposals for provision of fodder without endangering the 
resource                                                                                                                 
                                                                                                       















10-30 28 57.2 3.6 0 3.7 3.6 67.9 
31-51 26 38.4 19.2 15.4 4 0 57.7 
52-62 6 83.4 6.7 0 0 16.7 100 
















About 5.8% of the respondents asserted that rational exploitation of the tree 
cover is one of the solutions to restore the vegetation cover in the study area, 
while 2.9% accentuated the importance of abandonment of some parcels of 
land from successive grazing would guarantee the recovery of the natural 
rangelands, and 65.2% mentioned other solutions like increase the 
afforestation and reforestation process, open new areas for pastoral, 
dependence on tree species which a few on nutritional value and availability of 
governmental fund.       
  
5.6 Staying period at El Ain Reserve Forest:                                                       
Pastoral experience is built up around the deep knowledge on interaction 
between herds, vegetation and the landscape, rather than around the 
environment (Bollig and Schulte, 1999; Oba and Kaitira, 2006).This 
ecological knowledge enables herders to select migratory routes and potential 
grazing areas for their livestock (Debasso, 2006). The optimal use of the 
available natural resources by pastoralists requires seasonal migrations at 
different scales depending on the spatial and temporal variability of the 
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resources as adapted to other physical and biotic factors of the production 
system (Adriansen, 1999; McAllister et. al., 2006). This is done either through 
regular small scale migration, utilizing key resources and harvest fields, or 
irregular large scale migrations comprising the potential of land appropriated 
by pastoralists (Monheim, 1997). Table (5.6) shows how the staying period in 
the forests is determined. 
                                                                                    
Table (5. 6): Factors governing the staying period at the forest   
          
Age 
No Determinant of 
staying period 
(%) 











10-30 28 53.6 67.9 85.7 96.4 91.3 46.4 
31-51 26 53.8 46.2 80.8 84.6 57.7 46.1 
52-62 6 66.7 66.7 83.3 100 83.4 66.7 
















Sixty per cent of the interviewed sample asserted that the FNC is backed by 
the law to determine the period of stay at the reserved forest, while 55.7% 
believed that the leaders of the nomad have the right to determine when to 
evacuate the forest based on certain conditions. In many cases the order of the 
FNC to evacuate the forest coincides with the decision of the nomads leaders. 
However, foresters restrict the entrance into the forests for grazing during 
agricultural season in order to avoid conflicts with settled farmers. Moreover, 
entrance of the forest is determined with the stages of seedlings development 
in the forest. When the seeds are small, nomads are not allowed to enter the 
forest. This clearly shows that there is no clear cut agreement between the 
nomads and FNC personnel. This agrees with Bruce (1999) showing that in 
Africa, indigenous local systems of governance of forest and woodland 
resources have also been eroded because of a lack of clarity about the rights 
involved under overlapping and poorly reconciled systems of national and 
community land law and custom. 
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The respondents pinpoint some factors responsible for the stay of the nomads 
in the forest land. The start of the agricultural season was mentioned by 84.3% 
of the respondents. With the preparation for the agricultural season the 
traditional leaders at the study area and the nomads' leaders make negotiations 
about the evacuation of the agricultural land for sake of avoiding conflicts and 
disputes. Ninety per cent of the interviewed sample stated that when water and 
fodder accessibility become critical in the study area, nomads attempt to start 
their movements southward where water is abundant. Natural factors were 
mentioned by 77.1% as the determinant factor for stay period in the study area 
particularly frequent drought cycle, while 48.6% mentioned other factors like 
prevention by the land owner, markets, ease of movement, the spread of 
diseases and the nature of their life.                         
 
5.7 Conflict over rangelands in the study area:                                                                      
The conflict between nomads and the settled farmers goes back to the earliest 
written records and is mythically symbolized in many cultures (Chatwin 
1989). In the stay area, conflicts between farmers and herders were managed 
relatively successful in the past through customary land tenure systems, this is 
less and less the case today as a result of larger herds, reduced water and 
pasture, instability and prejudices stirred up by the war, and a proliferation of 
arms among herders. Conflict around natural resources has become a key 
preoccupation of development theorists and practitioners particularly since the 
end of the Cold War, which ushered in an era of growing instability in the 
developing world, notably in Africa (Kaplan 2000). The combination of 
demographic change and the limits to sustainable harvesting of renewable 
natural resources are often cited as the underlying cause of conflict over 
natural resources, both among community groups, and between community 
groups and outside public and private organizations. These pressures are 
complicated by development. In the study area conflict is common between 
farmers and nomads. Table (5.7) shows the state of conflict existence and the 
factors responsible for conflict.                                                                                          
 59





Conflict with (%) Reasons of conflict (%) 
Farmer FNC Fodder Climate 
change 
Others 
10-30 28 85.7 71.4 35.7 64.3 64.3 14.3 
31-51 26 80.8 80.8 30.8 53.8 34.6 26.9 
52-62 6 83.3 83.3 33.3 66.7 50 50 
















The majority of the respondents (82.9%) asserted that they experience 
conflicts during their movement from south to north or opposite.  Conflicts 
with settled farmers were mentioned by 75.7% of the respondents, while 
32.9% stated that they have conflicts with the FNC personnel. The pastoralists 
in their travels from north to south result in frictions between the pastoralists 
and farmers and/or foresters due to the presence of their animals. About 11.4% 
showed that conflicts could happen with other nomads. The latter form of 
conflicts is not common and resolve in a short time compared to other 
conflicts. This agrees with Conroy et. al, (1998) showing that micro–micro 
conflicts can be further categorized as taking place either within the group 
directly involved in a particular resource management regime, or between this 
group and those not directly involved.                                                                                        
 
Sixty per cent of the interviewed sample asserted that the main reason for the 
conflicts with the settled farmers is the reduction of pastures and this usually 
proceeded by a year of poor or sporadic rains. In this case nomads find 
themselves obliged to invade the farms of the settlers. About 51.4% blame the 
climatic conditions for the conflicts between the nomads and farmers and 30% 
mentioned different reasons for the conflicts between farmers and nomads like 
infect animals on agriculture, lack of water, over grazing and agriculture 





5.8 Methods and means of conflict resolution:                                                    
All nomads move up and down with the rain. Due to competition over grazing 
land and water and due to the lack of mechanisms to articulate and regulate 
sharing, personal conflicts occur that would more often than not lead to tribal 
fighting. Before 1969, such tribal fights were successfully contained through 
traditional mechanisms called (Judiah) (Traditional systems of reconciliation 
and compensation through tribal/ sub-tribal local courts). Elders from both 
sides of the conflict would meet, debate, investigate and then decide who 
started the offense, what are the losses in lives and wealth, and decide how to 
resolve the conflict. Normally both tribes abide with the resolution. In the 
study area conflicts are resolved through different mechanisms. Fig (5.2) 
shows the possible means for resolving conflicts.    





























Fig (5. 2): Resolutions of conflicts between nomads and others                       
 
The majority of respondents (68.6%) mentioned that the pay of fines to 
compensate damage caused by livestock, while 51.4% asserted that the Juwdia 
is the only possible and convincing mean for resolving conflicts.  Some 
respondents (45.7%) stated that some conflicts are resolved only through 
courts, particularly those conflicts in which there are life losses.  Restriction of 
free movement of livestock is one mechanism through which conflicts are 
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avoided as stated by 5.7%. One of the possible mean for avoiding conflicts 
and disputes between nomads and farmers are to consider nomads as a genuine 
stakeholder in formulating any project.  This agrees with UNCED, (1992); 
Winterbottom, (1992) and World Bank (1995) who emphasize that ongoing 
debate to define sustainable development suggests that conflicts over the 
utilization of renewable natural resources can be avoided or reduced through 
greater stakeholder participation during project planning and management. 
However, Forest staffs perceive conflict with nomads differently. Table (5.8) 
shows the attitudes of foresters towards nomads.   
                                                              
Table (5.8): Conflicts of natural resource base as perceive by foresters 
    Locality No Conflict 
(%) 









Shikan 10 80 50 20 30 10 40 
















Eighty per cent of the interviewed sample stated that there are conflicts with 
pastoralists. About 60.1% of the foresters attribute the conflicts with 
pastoralist to illegal grazing, while 33.3% mentioned high pressure on specific 
site is another source of conflict with nomads. Twenty per cent of the foresters 
mentioned the stay period in the forest as a factor of conflict with nomads, 
while 6.7% accentuated that the arson fires in many cases could be a source of 
conflict, and the 33.3% of the respondents mentioned other reasons like the 
stay in planting period, exploitation forests for other purposes, the lack of 
attention for the regeneration and rangelands deterioration.                    
 
Resolution of conflicts and disputes with nomads, as viewed by foresters, is 
not different from that mentioned by the nomads where the leaders of nomads, 
traditional leadership and FNC are the key players in solving disputes between 
nomads and foresters. The foresters believe that there is an urgent need for 
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intensive extension campaign in order to raise the awareness of the nomads 
towards environmental issues. Moreover, the foresters believe that there is a 
need to consider the nomads in the future planning of forest strategies with a 
clear cut conditions determining the period and time of stay in the forest. 
Furthermore, it is important to formulate penalties to reduce forest offenses by 
the nomads.                                                                                                             
 
5.9 Contributions of nomads to reforestation and afforestation: 
The seeds of some plant species are important to humans, as sources of food, 
while other seeds are important as raw materials for the manufacture of 
industrial chemicals, and other products. Plants have evolved various 
mechanisms for the dissemination of their seeds, so that new plants can be 
established at some distance from their parent. The dispersal of seeds is 
important in expanding the range of plant  species, especially if species are to 
take advantage of habitat opportunities that may be created by disturbances 
and other ecological processes. It is often suggested that dispersal of seeds by 
humans is responsible for the spread of plants around the world, and may lead 
to non-native species invasions.  In the study area the nomads believe that they 
contribute to rehabilitation of the vegetation cover under the assumption that 
their animals disperse seeds of palatable tree species. Seeds of these tree 
species are treated in the rumen of the livestock and become ready for 
germination. Table (5.9) shows the reasons that limit the possibility of 
exploiting the nomads during their journey in dispersion of seeds.   
                     
Table (5. 9): Role of nomads in seeds dispersion in the study area                  
Age No Seeds 
dispersion 
(%) 
Reasons to unused the pastoralists% 




10-30 28 67.9 10.7 7.1 10.7 3.6 
31-51 26 80.8 11.5 7.7 3.8 3.8 
52-62 6 66.7 16.7 16.7 0 0 















Seventy per cent of the interviewed sample assured their willingness to 
participate in the dispersion of trees' seeds during their movements. The 
members of this group asserted that they have never been consulted or asked 
to do this task.  Some of the nomads mentioned some factors that might be 
responsible for their lack of involvement in the afforestation activities. About 
14.3% of the respondents accentuated that they are ignorant about the 
silvicultural treatments of seeds therefore, they are not deliberately engaged in 
seed dispersion but their animals carry this activity informally. Some 
respondents (7.1%) stated that the style of their life necessitates a continuous 
travel with a short period of residence is behind their lack of involvement in 
afforestation program, while 5.9% stated that participation in tree planting and 
conservation is not their top priority because livestock particularly small 
animals needs special attention and care for growth. About 5.7% of the 
nomads stated that they are not aware about the importance of conserving the 
tree cover and its rehabilitation. This situation necessitates the importance of 
formulating a special extension package including services and messages that 
tackle the issue of tree conservation and their importance for the sustainable 
livelihood of nomads' communities. On the other hand, the extension package 
should address natural resource base conflict resolution to guarantee a safe co-
existence of nomads with the settled agricultural communities in the study 
area.   
 
5.10 Settlement of nomads:                                                                                                    
Nomadic people not only move camps to acquire food, but to gain a better 
environment for daily life and to abandon the ominous sites of death and 
misfortune, They abandon all that became undesirable by leaving their camps 
and moving to a much more amenable site. This is the most basic life strategy 
of the nomadic society. Sedenterization is another strategy. It takes several 
forms. One is to remain in the region and become increasingly dependent on 
cultivation while retaining a depleted herd. Another is to migrate to a 
neighboring district where land is available and to take up cultivation, or 
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become a worker in commercial farms. In the study area, nomads were asked 
for the possibility of their settlement and abandon the nomad style of life. 
Table (5.10) shows the opinions and attitudes of pastoralists regarding their 
permanent settlement as a substitute to nomadic style of life.                       
 











Education Health other 
10-30 28 67.9 28.6 71.4 28.6 17.9 10.8 
31-51 26 92.3 42.3 61.5 34.6 23.1 22.9 
52-62 6 83.3 16.7 83.3 33.3 16.7 16.7 
















The majority of the respondents (78.6%) prefer the life of settlement compared 
to nomadic life. This relatively high per cent of respondents who are in favour 
of settlement reflects the miserable conditions of the nomads reflected in terms 
of risks and constraints that confront their profession besides lack of social 
services. This finding agrees with Hardin (1968) who stated that rangelands 
have been exposed to environmental degradation due to poor management that 
may have resulted from the ‘tragedy of the commons’. He argues that there 
have been no limitation on the number of animals a pastoralist keeps on the 
communal land, each increase their herds at will, but the damage caused by 
competitive grazing are felt collectively in the limited space and this could be 
one of the difficulties encountered by nomads. However, efforts to settle 
pastoralists have also been shown to be ineffective in improving conditions. 
Settlement has led to severe livestock losses as escape from the effects of 
drought is hampered (Devereux, 2006). Members of this group have 
mentioned several factors for their preference of settlement and the 
encouraging factors for converting this dream to reality.                                                          
    
Seventy per cent of the interviewed sample asserted that if it is possible to find 
the necessary trees and shrubs in a specific site all the year a round they will 
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not hesitate to become settlers, an indication that the livestock is the 
determinant factor for the nomads. About 31.4% of the respondents stated that 
if some parcels of lands are allocated for nomads around the principal cities it 
will encourage a wide batch of nomads to settle, and a similar per cent of the 
nomads emphasized their settlement well be encouraged if education of their 
new generations is guaranteed. Social services, particularly health care was 
mentioned by 18.6% of the nomads as a catalytically enhancing factor for 
nomads settlement, and 15.7% of the respondents mentioned several other 
factors that will contribute to the settlement of nomads like build villages and 
allowing nomads to using nearby forests for grazing .                                                               
 
Mobility is one of the best adapted and effective means of obtaining what 
livestock need in an ever-variable environment. Herders from the same social 
unit are usually free to use any part of their territory, but in practice confine 
themselves to the range they know best, and prefer to stay with the same group 
of people, especially relatives. Foresters believe that if conditions in the study 
area become favorable, nomads will settle.   If basic social services are 
provided to the nomads they will settle, particularly if parcels of lands are 
allocated for them. It is important to consider other variables when dealing 
with settlement of nomads. It is important to reduce the number of livestock 
through marketing of animals or otherwise there will be severe destruction in 
the surrounding environment surrounding settlements. This agrees with 
Niamir (1999) showing that much more pasture degradation is evident in areas 
around permanent settlements than in open rangelands where mobile 
pastoralists seasonally move their herds to allow pastures to regenerate.                                 
 
5.11 Use forest as pastures:                                                                                   
Forested pasture and range consist mainly of forest, brush grown pasture, arid 
woodlands, and other areas within forested areas that have grass or other 
forage growth. For better management of rangelands, pastures and forest it is 
assumed that there is a sound relationship and coordination between the 
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different stakeholders. Table (5.11) shows the relationship between FNC and 
pastoralists regarding conservation of forests and natural rangelands. 
 
Table (5.11): Relationship between FNC and other stakeholders         
 
The majority of the respondents (93.3%) assured good relations between FNC 
personnel and other stakeholders in the study area. The relationship between 
the FNC and the nomads takes the forms of exchange benefits which are 
represented in extinction of fires set on forests, provision of extension services 
and demarcation of animal routes. Moreover, through coordination with 
veterinary extension unit foresters contribute to vaccination of their animal by 
providing information for veterinary extension unit beside many social 
services. Furthermore, the nomads sometimes help in dispersion of seeds and 
this could be an indirect relationship with the FNC.                                              
 
About 86.7% of the respondents asserted that the FNC allows pastoralists to 
enter forests but it identifies the time to be in forests and set certain conditions 
to guarantee satisfactorily development of seedlings in the forest. Periods after 
autumn, is the best period to stay on forests as indicated by 86.7% of the 
respondents, while 26.6% mentioned other times like before autumn and in 
autumn. In forested rangeland, primary range tends to be those areas close to 
entry points, water sources and open meadows that are easily accessible. The 
FNC has control over the resource therefore, under certain condition it restrict 
the entrance of livestock into the forest. 
                                                                                                         
 




to forests (%) 
Time to enter into forests 
(%) 
After autumn Others 
Shikan 10 100 80 80 40 














5.12 Trees use other than fodder:                                                                                           
Many trees have uses which were once common place but have been largely 
forgotten. Others have uses which are becoming ever more applicable. There 
are many trees and shrubs which produce fruit or nuts or others. Still others 
can be managed as useful forage crops for livestock.  The collection of 
fuelwood and building material from the rainforest remains an important cause 
of deforestation by settlers. Nomads in the study area were asked to highlight 
the main uses of trees other than provision of fodder for livestock. Table 
(5.12) shows some other uses of trees. 
                                                                                       
Table (5. 12): Different uses of trees in the study area  
 
From the results above, the majority of the respondents 92.9% emphasized 
that they rely on and use trees as building material and fuelwood. The bulk of 
those respondents (98.6%) collect these materials from natural and reserved 
forests during their journeys, and 34.3% use the dead trees, while 25.7% 
delimb or prune trees for sake of big branches collection. If nomads a set free 
to enjoy the forest resource irrationally this will lead to the depletion of the 
resource. This agrees with Sundriyal (1994) who found that due to collection 
of huge amount of firewood, forests used by nomads are subjected to rapid 
degradation and over exploitation. Few respondents (2.9%) meet their needs 
from fuelwood and round timber from markets.                                          
 
Building materials and fuelwood are not the only products the nomads enjoy; 
there are some other benefits as stated by the interviewed sample.  About 





Other uses of trees (%) 
Forest 
land 
Markets shadow Fruits Folk 
medicine 
10-30 28 92.9 96.4 3.6 82.1 50 14.3 
31-51 26 96.2 100 3.8 84.6 50 11,5 
52-62 6 100 100 0 66.7 50 33.3 
















84.3% of the respondents stated that forests represent a shelter for provision of 
shade for them and their animals, while 12.9% asserted that trees and shrubs 
are used in the folk medicine to cure many diseases.  Fifty per cent of the 
interviewed sample mentioned non – timber forest products, particularly fruits 
as the main benefits they gain from the forest. This agrees with Herlocker 
et.al, (1999) and Alemayehu, (2006) showing that woody species are 
important source of food, fodder, fuelwood, medicine, fiber and gums.  The 
gloomy view of reliance on forest products for provision of building material 
is aggravated by the overexploitation of the forest resource. Most of the 
nomads stated that they used to renew building yearly because transfer of 
availability of timber wherever they settle. Even in cases they load the used 
timber for building it is liable to breakage and dilapidation during travel. 
Therefore, it becomes a burden more than a benefit. Moreover, the attitude of 
the nomads need to be fixed since they believe there are tree cover a cross the 
area they use to travel, there is no need to load the woody products because it 
is easy to obtain.                                                          
 
5.13 The routes of livestock:                                                                                                     
In response to the process of land grabbing, pastoralists to divert their 
migration routes to avoid the risk of conflict arising from damage that their 
animals are cause to crops in the newly established schemes.  This diversion of 
the routes increased the distance that the pastoralists had to cover every year. 
 Biodiversity corridors are areas of vegetation that allow animals to travel 
from one patch of native forest to another. A corridor provides shelter, food 
and protection from predators by imitating the structure and diversity of native 
vegetation. In the study area historically, there has always been tension along 
pastoral corridors over land and grazing rights between nomads and farmers. 
Recently, some parts of the country have been caught in a complex tangle of 
severe droughts and dwindling resources. Disputes flare up between farmers 
and pastoralists as migrating camel and livestock herders, in search of water 
and pasture for their animals during the dry season, would sometimes graze on 
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farmers' lands and use their water points. Disputes over lost crops, and access 
to water and pastoralists’ routes are sometimes settled by tribal leaders. 
However, severe droughts, and increased mechanized farming have worsened 
the situation. Combined with a lack of institutionalized mechanisms for land 
and water rights and usage, all these factors lead to widespread seasonal 
tensions between pastoralists and farmers on the one hand and between 
traditional farmers and owners of big mechanized farms on the other. In the 
study area tension is common between nomads and farmers.  Respondents 
proposed some programs that could mitigate the disputes between nomads and 
others. Table (5.13) shows the suggested solutions to avoid skirmishes.   
 
Table (5. 13): Animal routes and possible development  








Reserved Un  
Reserved 
10-30 28 28.6 10.7 7.1 39.3 14.3 
31-51 26 26.9 23.1 3.8 23.1 23.1 
52-62 6 0 0 16.7 33.3 33.3 














Thirty per cent of the interviewed sample asserted that the animal routes are 
reserved and demarcated since the colonial era, while 21.4% accentuate that 
the animal routes are not reserved and they are liable to change continuously. 
However, the respondents proposed some activities that would enhance 
demarcation of animal routes and lead to mitigation of conflicts with the other 
stakeholders. About 21.4% of the respondents proposed tree planting on the 
boundary of the animal route using new species of similar ecological 
requirements of the site, while 14.3% suggested opening of new sites 
(biodiversity corridors) to skip friction with farmers, and 5.7% proposed 
intensification of the activity of water micro catchments through distributing 
them at sites remote from settled farmers.                                                              
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Animal routes in the study area serve as a catalyst to guarantee safe resilience 
of nomads and settled farmers. Table (5.13) shows the conditions of animal 
routes in the study area. 
                                                                                    
Table (5. 14): Status of animal routes in the study area     
Age No The width of route% Route status% 
Narrow Medium Large Good Middle Poor 
10-30 28 32.1 17.8 3.6 17.9 14.3 46.4 
31-51 26 27.4 7.7 7.6 15.3 3.8 53.5 
52-62 6 50 16.7 0 33.3 33.3 0 
















Animal routes in the study area exist with different widths. About 28.6% of 
the respondents described the width of route as narrow, while 12.9% assessed 
animal routes as of medium width that hardly enough to carry the animal 
population. Nomads attributed the narrowness of animal routes to the 
expansion of agriculture at the expense of rangelands, and accordingly routes 
have lost its borders and became small as corridors which don’t allow the 
passage of large number of animals.  
 
Pastoral livelihoods in the Sahel historically were underpinned by systems of 
negotiated access to water and pasture that did not assign exclusive rights, and 
by reciprocal arrangements between pastoralists and agriculturalists. The 
expansion of agriculture during the wet 1950s and 1960s and a shift to 
agropastoralism pushed pastoralists into more marginal regions and led to a 
breakdown in the networks connecting herders and farmers, further 
contributing to conflict between these groups (Thébaud and Batterby, 2001). 
Some nomads (4.2%) assessed animal routes as large and quite enough to 
accommodate animal population during their journeys.  Moreover, 41.4% of 
the respondents believed that the status of route is poor; while 21.4% 
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accentuated that the route status as good and 10% assessed the condition of 
animal routes as medium.  
 
5.14 Staying period in rangelands: 
Rotations of nomads travel vary from once every couple of weeks to every 12 
hours. Decisions about when to move livestock are based on the seasonal 
amount of forage available, the rate of forage growth, and the number and type 
of animals grazing the paddock. The number and size of paddock is also 
considered. Typically, grazing animals are moved quickly through paddocks 
during periods of rapid plant growth. In the fall, quick rotations keep grasses 
from going to seed and preserve forage quality. This strategy can delay for 
several weeks harvesting of forage as hay, allowing for hay to be put up 
during a dryer time of the season. During other seasons, the grazed area is 
usually rested long enough for plants to replace carbohydrate reserves.                            
 
Pastoralists move their animals to protect them from the impact of drought, 
disease, or conflict. Most climate models suggest that rainfall will become 
increasingly erratic and unpredictable over the coming decades. In the study 
area beside the quantity and quality of water and forage other factors also 
determine movement patterns. Table (5.15) shows determinant factors for the 
period of nomads stay in the forests in the study area.   
                                         
Table (5.15): Factors that determine period of stay in forest  
Age No Determinant factors of the 
Staying period (%) 








10-30 28 14.3 67.9 14.3 92.9 57.1 42.8 
31-51 26 7.7 57.7 11.5 92.3 42.3 53.9 
52-62 6 16.7 50 16.7 100 66.7 50 
















Sixty per cent of the interviewed sample asserted that the start of the 
agricultural season is the main factor that limit the period of stay in forests in 
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the study area. As farmers start to prepare their land for the new cultivation 
season nomads attempt to collect their belongings and plan to evacuate the 
site. Ten per cent stated that prevalence of diseases is a determinant factor for 
the stay period by the nomads, while 15.7% mentioned other factors like the 
impacts of natural factors, ease of movement, provide of water and fodder and 
the impacts of economic factors.                        
 
According to the above mentioned factors the period of stay in the forests 
varies year after year. The majority of the respondents (94.3%) emphasized 
that they stay in forests less than a month, and 50.1% asserted that they stay in 
forests more than three months. Fifty per cent of the interviewed sample stated 
that the period of their stay in forests varies from month to three months. 
These findings clearly show the continuous travel of the nomads crossing 
devastating areas. This agrees with Adriansen (1999) and McAllister et. al, 
(2006) who showed that optimal use of the available natural resources by 
pastoralists requires seasonal migrations at different scales depending on the 
spatial and temporal variability of the resources.  Foresters (66.7%) showed 
that pastoralists stay 2 to 3 months per year in the forests, 33.4% mentioned 
more than 3 months. Eighty per cent of foresters asserted that the FNC 
determines the time spending in forests, while 33.3% mentioned the traditional 
leaders as determinant for the period of stay in the forests. Only 26.7% stated 
that pastoralists determine the period of stay in the forest.                                                         
 
5.15 Best places for stay in forests:                                                                       
Sudan’s rangelands are characterized by a diverse floristic mosaic. Healthy 
range or pasture should have a good distribution of all age classes of perennial 
plants, as well as a mixture of species. Knowledge of forage plants and 
animals- pasture interaction is necessary to the success of a management - 
intensive grazing system. In the study area the nomads select carefully the 
suitable place for their stay. Fig (5.3) shows the best staying site as perceive 
by the nomads in the study area.     




































Fig (5.3): Best sites for nomad’s livestock  
Open pastures is preferred by 47.1% of the nomads as the best place for stay, 
and 31.4% prefer forests as a place of temporary settlement. It worth 
mentioning that, all types of forests (natural and plantation forests) are liable 
to be settled temporarily by nomads. About 57.2% verified their selection of 
the best site by the availability of plant cover with reasonable biodiversity and 
biodiversity corridors. Accordingly South Kordofan State represents an ideal 
condition for stay during the travel compared to North Kordofan State. 
Availability of water in depressions is another important determinant factor for 
stay in open pastures or forests as stated by 32.9% of the nomads. In this case 
also South Kordofan State is much better compared to North Kordofan State. 
Some nomads (11.4%) asserted that the place of stay might be selected based 
on lack of conflicts and diseases. Regarding this criteria, nomads prefer North 
Kordofan State for temporary settlement compared to South Kordofan State. 
Moreover, 5.7% of the respondents preferred North Kordofan State because 
the trees are of a reachable height for the animals. From the observations it is 
apparent that pastoralists migrate away from areas of insecurity as well. In 
their quest for pasture, they move towards friendly communities in the higher 
areas to safeguard their herds. This agrees with Alrmp (2008) and Roeder 
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(1996) who showed that pastoral migration animal loses to diseases and pests 
and attacks from cattle rustlers.                                   
 
5.16 Assessment of rangeland conditions:                                                                               
Monitoring must be designed to detect changes in weeds and desirable plants, 
biological control agents and soil surface conditions including litter 
accumulation, exposed soil, erosion and soil compaction. Management 
practices and factors affecting condition and trend must be monitored as well. 
Systematic assessment is conducted routinely in the study area. Table (5.16) 
shows the different types of assessment conducted at the study area. 
                    
Table (5.16): Assessment of regeneration and carrying capacity of forests  
  Locality No Types of assessment 
(%) 











Shikan 10 40 50 20 10 10 














Forty per cent of the interviewed sample asserted that there is an annual 
assessment of the vegetation cover after the departure of the nomads from the 
forest for sake of estimating the level of damage to the tree cover and new 
regeneration. Another type of assessment made by the foresters is the 
determination of the carrying capacity of the forest as stated by 53.3% of the 
respondents. Different criteria are used to assess the condition of the forest and 
its potentiality to accommodate animal population. About 33.3% of the 
respondents rely on the success of regeneration as a criterion for assessing the 
level of damage caused by the nomads and the prospects of the forest in 
relation to animal population, while 13.3% of the respondents emphasized that 
the increase of palatable tree species and the occurrence of new palatable tree 
species are the criteria for assessment. However, the applied criteria are not 
sound to judge the health of the environment because large number of 
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regeneration is not an indicator for environmental improvements. In some 
instances natural regeneration could favor new unpalatable species on expense 
of palatable one. This situation necessitates the importance of availability of a 
qualified staff to conduct the evaluation. However, assessment of rangeland 
and forest condition is not an easy task. This procedure requires considerable 
financial support to guarantee that the assessment made on scientific ground. 
Moreover, most of the staff of the FNC need to training to conduct such 
assessment. 
  
5.17 advantages and disadvantages of pastoralists’ towards forests:               
Foresters perceive the existence of pastoralists differently. Some of them 
believe that pastoralists could be of a great importance to the conservation and 
sustainability of the resource, while some other has different opinions. Table 
(5:17) shows the perception of foresters towards existence of pastoralists in 
forests.                                                                                                                     
 
Table (5.17): Perception of foresters towards existence of pastoralists in 
forests      
Locality N
o 
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The majority of foresters (66.7%) believed that there are many advantages to 
the existence of pastoralists in forests. These benefits are represented in 
improvement of soil fertility due to addition of animal dunks to the soil and 
trampling of the surface soil which is compact (gardud soil), while 20% 
asserted that they contribute to the protection of the forest by preventing others 
from practicing commercial felling of trees, and 13.3% mentioned dispersion 
of seeds at remote areas.                                                                                             
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On the other hand foresters showed some reservation about the existence of 
pastoralist at the forest area. Sixty per cent of the interviewed foresters showed 
some problems associated with the existence of pastoralists in the forest and 
verified their allegations by the increase of animal population.  Although some 
foresters mentioned the role of pastoralists in improving soil fertility, 46.7% 
asserted that existence of animal in big numbers contribute to deterioration of 
physical characteristics of the soil through trampling which leads to 
compaction. Moreover, 53.4% linked failure of regeneration of trees and 
shrubs to the existence of pastoralists in the forest. Twenty percent of the 
foresters believe that existence of pastoralists is behind the conflicts that 
happen every now and then in the study area.                                                        
 
5.18 Cooperation between FNC and rangeland:                                                 
Natural resources may not be managed independently from the other related 
sectors i. e the FNC can not manage the forests which represent a natural 
rangelands for pastoralists without considering the views and cooperation of 
administration of pasture and fodder and veterinary services. Foresters in the 
study area believe that there is a need to consider the Administration of 
Pasture and Fodder (APF) in future planning for sake of accommodating 
pastoralists at forests without or with minimum negative consequences. Fig 
(5.4) shows the level of coordination between the FNC and Administration of 
Pasture and Fodder in the study area.    
 
About 53.3% of foresters stated that there is coordination with the APF 
regarding existence of pastoralists in the forests. The members of this group 
showed that the FNC provides seeds and seedlings of palatable trees and 
shrubs to rehabilitate deteriorated forests and rangelands and similar per cent 
of foresters showed that the FNC participate in the demarcation of animal 
routes. Twenty percent assured existence of coordination in provision of 
extension, 46.7% asserted that the APF participate in the protection of forests 
in the study area.  Forty per cent of the foresters showed the role of APF in 


































Fig (5. 4): Level of coordination between FNC and APF                                  
 
From the above findings it is apparent that there is coordination between FNC 
and APF, but this coordination is weak and there are no joint programs for 
managing the forests. As in managing natural resources, collaboration and 
cooperation among various actors, including civil society groups have been a 
trend in development, and it is becoming more common now.  There is an 
emerging trend of institutional interplay, both in development and 
conservation. Partnership is one important institutional mechanism in that 
process. Recognizing partnerships as a significant vehicle for implementing 
rural development policy in Britain’s scalar hierarchy of the state, for 
example, has been influential in structuring the levels and territories of 
partnerships (Edwards et. al, 2001).                                                                                          
 
5.19 Extension services:                                                                                         
Forestry extension is an important tool in the effort to provide people with 
what they need from trees and forests and better manage of the resource (FAO 
1988). To accomplish the task of information delivery and dissemination this 
necessitates establishment of a sound social relationship between the 
extensionists and the clients. In the study area there is an urgent need to 
formulate a sound relationship between FNC and pastoralists. This could be 
effective through existence of qualified extension unit. Table (518) shows the 
status of extension services in the study area.                                                        
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About 53.3% asserted that extension is provided only by the FNC and 26.7% 
mentioned APF as a source of extension services. Other sources of extension 
were mentioned by 46.6% of the foresters who mentioned the NGOs and the 
veterinary units as the introducer of the extension services. The respondents 
mentioned different extension methods deployed to mobilize and sensitize 
nomads to participate in conservation and rehabilitation of tree resources in 
the study area. About 73.3% showed that the extension services are provided 
through group methods, while 26.7% mentioned individual methods to convey 
extension messages, and 13.3% mentioned mass media, particularly radio. 
According to condition of the study area, group discussion is the most 
convenient methods for know how transfer since the nomads moves in groups. 
So it becomes easy to select one of the methods of group extension methods 
for delivery of extension services. This agrees with El Mahdi and Mahony 
(1990) who stated that individual extension method is not an effective way of 
promoting the case of the mass of small farmers. However, as the most 
intensive form of communication between farmers and extension workers, it 
plays an important role in complementing group and mass group.  Extension 
services are usually formulated according to pre-stated objectives. Therefore, 
identification of stakeholders and target groups is very important in the 
process of information delivery. Some messages can be directed according to 
age groups or to gender.  The foresters clearly stated that the contents of the 
extension message focus more on afforestation through intensification of the 
activities of communal forests or establishment of plantations at urban areas.                          
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CHAPTER VI 
CONCLUSIONS AND RECOMMENDATIONS 
 
6.1 Conclusions:                                                                                                     
-  Trees in the study area provide livestock with fodder where the forests 
represent a natural rangeland particularly during summer where there are 
no grasses or herbs.                                                                                                      
-  El Ain reserved forests is a theatre for temporary residence of Shanabla 
tribe during their seasonal journeys. Sheep and camels are the main types 
of livestock. Sheep are reared for economic reason and as a social prestige 
value, while camels are used for transportation only.                                                           
-  In the study area livestock population is beyond the carrying capacity of 
the rangeland and this result in deterioration of the vegetation cover and 
degradation of soil.                                                                                                 
-  Trees’ leaves are the most important edible part by livestock followed by 
twigs and fruits or pods which come at the bottom of the preferences.                            
- The tree cover is decreasing year after year. The main factors behind the 
deterioration are; illicit felling, frequent drought cycles, fluctuation of 
rainfall, expansion of agriculture and the lack of awareness.                                                
- Acacia Senegal is considered as the most palatable tree species for 
livestock followed by Mokhat trees and Talh trees. Other species provide 
fodder for livestock includes Kitir, Sidir, Heiglig, and some other tree 
species.                      
- Nomads used to follow certain strategies for their seasonal movements 
from north to south or the opposite, they used to open new sites for grazing 
i. e. they do not settle at the areas in which they camped last year in order 
to provide a chance for natural regeneration.                                                                        
-  Different bodies are responsible for determination of the period of stay in 
the forests in the study area. The FNC is backed by the law to determine 
the period of stay. The traditional leaders help to determine the period of 
stay too.                                          
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-  Natural resource-base conflicts are common in the study area between 
the nomads and the resident farmers, and between nomads and the 
authority of the FNC. Nomads stated that the main reason for the conflicts 
is the reduction of pastures and this usually proceeded by a year of poor or 
sporadic rains.              
-  Conflicts between nomads and others are usually resolved through 
traditional mechanism (judia). When judia fails to resolve the conflict the 
courts play their role in solving the conflict.                                                                         
- forest staff consider the illegal grazing, the long stay on the forest even at 
areas of natural regeneration, exceeding the carrying capacity of the 
rangeland, setting fires and some other factors are behind the conflicts 
between foresters and the nomads.                                                                                       
-  Although foresters consider the nomads as a serious menace to forests, 
the nomads believe that they have substantial role in the rehabilitation of 
the rangelands. Nomads showed their interest to participate in the process 
of seeds dispersion.                                                                                                              
-  factors responsible for nomads lack of participation in the management 
of the natural forests, are; lack of technical know how of the different 
silvicultural operations, continuous roaming and traveling from one site to 
another, existence of other priorities, and lack of awareness.                                               
-  The majority of the nomads prefer the life of settlement compared to 
nomadic life if it is possible to find the necessary trees and shrubs in a 
specific site all the year round with a provision of some parcels of lands as 
agricultural lands. Provision of social services enhances the settlement of 
the nomads.                                                              
-  Nomads rely on trees for different purposes other than provision of 
fodder to livestock, provision of building materials, and provision of 
shelter, folk medicine, diets and smoke for rebelling insects.                                               
-  The animal routes have been reserved and demarcated in the study area 
since the colonial era, although some nomads believe that the reservation 
of animal routes is only informal and not fixed on the ground.                                            
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-  Most of the nomads believe that tree planting on the boundary of animal 
routes will mitigate conflicts in the study area, while some nomads believe 
the urgent need for assigning new areas for grazing.                                                   
-  The period of stay at any site during the nomads journey is determined 
by several factors among which are; the start of agricultural season, 
prevalence of diseases and harmful insects, escalation of conflicts and 
other factors.                
-  Nomads prefer open pasture compared to dense forest for stay. Some 
others prefer sites with palatable and diverse trees and shrubs for stay.  
Also availability of water is one of the determinant factors for stay in a 
specific site.                                                        
-  Despite the conflicts between forest personnel and the nomads, still good 
relations skip take place. These relationships take the forms of exchange of 
benefits which is represented in extinction of fires set at forests, provision 
of extension services, accessibility to forest and demarcation of animal 
routes.                                                               
- In the study area extension is provided by the FNC and APF. The 
extension method that is used are group methods (mainly meetings), and 
individual methods.                                                                                                              
 
6.2 Recommendations:  
6.2.1 Forest policy and practices 
- The FNC and the APF should equip the extension unit with the necessary 
infrastructure and qualified staff to perform their duties satisfactorily.                                
- Pastoralists need to be involved in the process of planning and forest 
management through encouraging them to participate in reforestation 
operations by spread the seeds of the desired trees and contribute to 
protection of the new plantings and to reduce the animals’ pressure on the 
forests.                                  
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- There is considerable need to develop a comprehensive national land 
policy and legislation that takes into accounts the needs and interests of the 
pastoral people.                                                                                                                    
- Improvement of infrastructure and social amenities such as schools, 
health centers, clean water and market facilities etc. is a necessity for 
induced development initiative among the pastoralists.                                                      
- Cooperate with relevant institutions (administration of pasture and fodder 
and the veterinary units) to develop extension services to deliver a 
complete package of the message to the clients and covering a wide range 
of relevant topics.                                                                                                        
- Development and rehabilitation of the degraded land in North Kodofan 
State is necessary especially El Ain forest because the task of this forest as 
conservation of water sources and also because the forest is facing pressure 
through agricultural practice and intensive grazing activities.                                              
- building capacity of pastoral groups, with an emphasis on gender issues 
through the intensification of effective extension programs.                                 
 
6.2.2 For Further research recommendations 
- The necessity need for research relating to the carrying capacity in forest 
land, with a focus on the areas that affected by pastoral and areas prone to 
degradation. 
- Conduct research to determine optimal methods in the rehabilitation of 
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Questionnaire for the pastoralists  
This questionnaire was made to collect information about the role of 
extension in creating cooperation between forest resource 
administrations and pastoralists. The information will be utilized in a 
research for M. Sc degree. Please answer the following questions as 
accurately as possible, if actual data are not available, please use your 
closet estimation. Your answers will be strictly confidential. In the 
questions you are kindly asked to tick one or more of the cases, in the 
space provided.                  
State……………………………..        
Locality……………………………     
Village…………………………..                                                                                
General information:                                                                                                     
(1) Age …………………………                                                                                     
(2) Educational level: (!) Illiterate (    )   (2) Khalwa (    )   (3) Primary ( )      
     (4) Secondary (     )            (5) University (     )           (6) Others (     )               
(3) Number of family members ………………………..                                                 
(4) Do you depending on grazing process in the life?                                                     
      (1)  Yes (     )                     (2) No (     )                                                                     
(5) If the answered yes, what types of animals do you have?                                          






(6) Is the tree cover is important in the process of grazing?                                           
         (1)  Yes (     )                     (2) No (     )                                                                   
(7) If the answered yes, what tree species prevailing in pastoral areas?                          
…………………………………………………………………………….  
(8) What is the most exploited part of tree used in the grazing process?                         
          (1)  Seeds and Fruits (     )          (2) The tops of branches (     )                            
          (3)  Leaves    (     )                      (4) Branches (     )                                      
(9) Do animals eat all kinds of tree species?                                                                    
        (1)  Yes (     )                  (2) No (     )                                                                       
(10) What is the desired tree species feed?                                                                      
…………………………………………………………………………….  
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(11) What is the source of trees fodder?                                                                           
        (1) Seeds and Fruits (     ) 
        (2) Branches which fell on the ground (     )           
        (3) Eating the branches by animals (     )      
(4) Branches Cut by pastoralists (     )     
  
(12) What is the status of tree grazing species?                                                            
        (1) Increasing (     )        (2) Decreasing (     )        (3) Constant (     )          
(13) If the answered increase, does you participate in process of 
renewal?                     
        (1)  Yes (     )                     (2) No (     )                                                                    
(14) If the answered No, what are the reasons?                                                               
      (1) Lack of agriculture facilities (     )                                                                        
      (2) Conflict of agricultural season with the grazing processes (     )                          
      (3) Lack of extension and counseling (     )                                                                
      (4) Others (     )                                                                                                          
 (15) If the answered decrease, what are the reasons?                                                      
……………………………………………………………………………. 
(16) Is the tree cover in the event of an increase or decrease compared 
with previous years?                                                                                                         
      (1) Increase (     )            (2) Decrease (     )           (3) Constant (     )                 
(17) If the answered increase, what are the reasons?                                                       
      (1) Intensification of reforestation (     )                                                                     
      (2) Increase of afforestation (     )                                                                               
      (3) Reduce   pressure on forests (     )                                                                         
      (4) Reliance on other kind of tree and ready feed (     )                                             
      (5) Other (     )                                                                                                            
(18) If the answered decreased, what are the reasons?                                                     
……………………………………………………………………………. 
(19) If it decreased, what are the solutions to this problem?                                            
……………………………………………………………………………. 
(20) Are the favorite tree species for grazing in the case of increase or 
decrease?           
       (1) Increase (     )             (2) Decrease (     )           (3) Constant (     )                 
(21) If the answer is decrease, what are the reasons?                                                      
      (1) Lack of reforestation processes (     )                                                                   
      (2) The impact of natural recourses and climate change (     )                                   
      (3) Increase pressure on forests (     )                                                                         
      (4) Dependence on certain kinds of tree in the process of grazing (   )                    
      (5) Other (     )                                                                                                            
(22) If it decreased, what are the other methods used to provide fodder?                       
      (1) Open new areas of pastures (    )                                                                           
      (2) Reduce the period of stay in same region (     )                                                    
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      (3) Dependence on certain trees which nutritional valueless (   )                   
      (4) Increase in travel (     )                                                                                          
      (5) Dependence on the ready – made fodder (     )                                                     
(23) If it decreased, what are the solutions to avoid this problem?                                  
……………………………………………………………………………. 
(24)Is there adoption on other sources to provide fodder than forests?                           
       (1)  Yes (     )                     (2) No (     )                                                                     
(25) If the answer yes, what are these sources?                                                               
      (1) Crops residues (    )                                                                                              
      (2) Ready feed (     )                                                                                                   
      (3) Grasses and Herbs (     )                                                                                       
      (4) Others (     )                                                                                                           
(26) Are the staying period in forests is identifying?                                                       
      (1)  Yes (     )                     (2) No (     )                                                                      
(27) If the answered yes, who is determining this period?                                              
      (1) The pastoralists (    )                                                                                             
      (2) Pastures administration (     )                                                                               
      (3) Local leaderships (     )                                                                                         
      (4) Forests administration (     )                                                                                  
(28) What are the factors which determine the staying?                                                  
       (1) Start of agriculture operations (    )                                                                     
      (2) The lack of water resources (     )                                                                         
      (3) The lack of fodder (     )                                                                                       
      (4) The spread of diseases (     )                                                                                 
      (5) Difficulty of movement (     )                                                                               
      (6) Others (     )                                                                                                          
(29) What is the period that animals spend in forest?                                                      
      (1) Two months- Three months (    )                                                                         
      (2) Four months- Five months (     )                                                                          
      (3) Five months- Six months (     )                                                                            
      (4) More than six months (     )                                                                                  
      (5) Less than month (    )                                                                                           
(30) Is there a difference in the health of the animals during the year?                           
      (1)  Yes (     )                     (2) No (     )                                                                      
 (31) If the answered yes, what is the best period for animal’s health?                          
      (1) Period of stay in forest (    )                                                                                 
      (2) Period of stay in open grasslands (     )                                                                
      (3) Migratory period (     )                                                                                         
      (4) Period of stability (     )                                                                                        
(32) What are the reasons for selecting this period?                                                        
      (1) Provide shelter (    )                                                                                              
      (2) Availability of desirable tree species (     )                                                          
      (3) Easy of movement (     )                                                                                       
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      (4) Availability of services (     )                                                                                
      (5) Others (    )                                                                                                           
(33) Are there any obstacles to prevent the exploitation of forests as 
pastures?               
        (1)  Yes (     )                     (2) No (     )                                                                    
(34) If the answered yes, what are these obstacles?                                                         
……………………………………………………………………………. 
 (35) What is the source of firewood for cooking?                                                           
      (1) Falling on the forest land (    )                                                                              
      (2) From nearby markets (     )                                                                                   
      (3) Cut branches from trees (     )                                                                              
      (4) Exploitation of dead trees (     )                                                                            
      (5) Other (     )                                                                                                            
(36) Do you use any part of trees in construction?                                                           
        (1)  Yes (     )                     (2) No (     )                                                                    
(37) If the answered yes, from where you providing this materials for 
building?            
      (1) Falling on the forest land (    )                                                                             
      (2) From nearby markets (     )                                                                                   
      (3) Cut branches from trees (     )                                                                              
      (4) Exploitation of dead trees (     )                                                                            
(38) With all the travel, you will be renewed construction materials?                             
         (1)  Yes (     )                     (2) No (     )                                                                   
(39) If the answered yes, what are the reasons?                                                               
      (1) Difficulty of travel (    )                                                                                        
      (2) Not expire after deportation (     )                                                                        
      (3) Availability of materials (     )                                                                              
      (4) Other (     )                                                                                                            
(40) Are t uses affect on the tree cover?                                                                          
     (1)  Yes (     )                     (2) No (     )                                                                      
(41) If the answer is yes, what are these effects?                                                             
…………………………………………………………………………….  
(42) What are your suggestions to avoid such effects?                                                    
……………………………………………………………………………. 
(43) Are there any other uses of trees other than grazing?                                               
     (1)  Yes (     )                     (2) No (     )                                                                       
(44) If the answer is yes, what are these uses?                                                                 
 









(45) Are there specific ways in travel to reach the forestlands?                                      
     (1)  Yes (     )                     (2) No (     )                                                                       
(46) If the answer is yes, are these routes reserved or unreserved?                                 
      (1)  Reserved routes (     )                     (2) Unreserved routes (     )                          
(47) Are these routes pass through the forests only?                                                       
     (1)  Yes (     )                     (2) No (     )                                                                       
(48) If the answer is no, what are the other lands?                                                          
      (1) Agriculture lands (    )                                                                                          
      (2) Opening grasslands (     )                                                                                     
      (3) Empty governmental lands (     )                                                                          
      (4) Other (     )                                                                                                            
(49) If the answer is yes, is the forests administration participating to 
identifying these routes?                                                                                                  
     (1)  Yes (     )                     (2) No (     )                                                                       
(50) Is the route is empty lands?                                                                                      
     (1)  Yes (     )                     (2) No (     )                                                                       
(51) If the answer is yes, are they deforested the route?                                                  
     (1)  Yes (     )                     (2) No (     )                                                                       
(52) If the answer is no, what are the reasons?                                                                
……………………………………………………………………………. 
(53)Do the routes offer a fixed width?                                                                             
     (1)  Yes (     )                     (2) No (     )                                                                       
(54) If the answer is yes, what is the width of the route?                                                 
…………………………………………………………………………….
. (55) Does each pastoral group have their own path or the route for 
common?                
     (1)  Routes for tribe (     )                     (2) Routes for common (     )                         
(56) Is the route use in the process of traveling north and south?                                   
      (1)  Yes (     )                     (2) No (     )                                                                      
(57) If the answer is yes, what is the route status during return?                                     
      (1) Excellent (    )    (2) Good (     )   (3) Medium (     )   (4) Poor (     )     
(58) Is the staying period in the grazing area is fixed or variable? 
      (1)  Fixed (     )                     (2) Variable (     )                                                         
(59) If it is variable, what are the factors determine this period?                                     
      (1) The emergence of diseases and pests (    )                                                           
      (2) The operations of agriculture (     )                                                                      
      (3) Easy of movement (     )                                                                                       
      (4) Availability of fodder and water (     )                                                                 
      (5) Impact of natural factors (    )                                                                              
      (6) Impact of economic factors (     )                                                                        
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      (7) Others (     )                                                                                                         
(60)Are there any conflicts facing the pastoralists?                                                         
      (1)  Yes (     )                     (2) No (     )                                                                      
  
(61) If the answer is yes, with whom these conflicts happen?                                        
      (1) Between Pastoralists (    )                                                                            
      (2) Between Pastoralists and Farmers (     )                                                               
      (3) Between Pastoralists and Forest administration (     )                                          
      (4) Others (     )                                                                                                          
(62) What kind of the conflicts?                                                                                       
……………………………………………………………………………. 
(63) Are these conflicts occurring annually?                                                                   
      (1)  Yes (     )                     (2) No (     )                                                                     
(64) If the answer is yes, what are the reasons?                                                              
      (1) Reduction in grazing areas so as to cut trees (    )                                                
      (2) Climate change and its impact on the lack of grass and herbs (     )                    
      (3) Lack of water (     )                                                                                               
      (4) Others (     )                                                                                                           
(65) What are the mechanisms to resolve these conflicts?                                              
      (1) The peace and jwadi (    )                                                                                     
      (2) Courts (     )                                                                                                          
      (3) Others (     )                                                                                                           
(66) Who makes the process of resolving these conflicts?                                              
      (1) The pastoralists (    )                                                                                             
      (2) The pastures administration (     )                                                                        
      (3) The forests administration (     )                                                                           
      (4) The local leaderships (     )                                                                                    
      (5) Others (    )                                                                                                            
(67) What is the mechanism and method used to resolve the conflicts?                          
(68) What are the appropriate solutions to avoid such conflicts?                                    
(69) What are your suggestions to application of these solutions?                                  
(70) Do governments intervene to resolve the conflicts?                                                 
  (1)  Yes (     )                     (2) No (     )                                                                      
 (71) If the answer is yes, what is the role of governments in conflicts 
resolution?            
(72) Are there any attempts to stabilize?                                                                          
     (1)  Yes (     )                     (2) No (     )                                                                       
(73) If the answer is yes, what are the motives to stability?                                            
(74) Are they provide any extension services to pastoralists in the staying 
period?         
       (1)  Yes (     )                     (2) No (     ) 
(75) If the answer is yes, what are these services? 
       (1) Agriculture (     )     (2) Protection (     )    (3) Animals health (    ) 
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       (4) Marketing (     )            (5) Production (     )           (6) Others (   ) 
(76) What is the purpose of providing these services to pastoralists? 
 (77) Are there any plans for the extension programs directed to the 
pastoralists? 
       (1)  Yes (     )                     (2) No (     ) 
(78) Are the extension programs providing by forests administration 
only? 
       (1)  Yes (     )                     (2) No (     ) 
(79) If the answer is no, what is the other contributor who participate 
with forest administrations to the provision of the extension? 
        (1) Pastures administration (     )               (2) Organizations (     )      
        (3) Veterinary unit (     )                           (4) Others (     )    
(80) Are there any specific extension messages to the pastoralists? 
      (1)  Yes (     )                     (2) No (     ) 
(81) If the answer is yes, what the topics included in the extension 
messages? 
      (1) Agriculture (     )     (2) Protection (     )    (3) Animals health (     ) 
      (4) Marketing (     )           (5) Production (     )           (6) Others (     ) 
(82) Is involvement of relevant administrations in participating to 
development of extension programs? 
      (1)  Yes (     )                     (2) No (     ) 
(83) If the answer is no, what are the reasons? 
(84) What are the ways to provide the extension services? 
     (1) Individual visits (     )        (2) Theaters (     )       (3) Meetings (    ) 
     (4) Exchange of experiences (     )                (5) Demonstrations (     )        
    (6) Others (     ) 
 (85) What are the extension methods used in the process of delivery the 
extension messages? 
     (1)  Individual methods (    )              (2) Group methods (     )                                   
    (3) Mass methods (    ) 
(86) What is the best extension method? 
     (1)  Individual methods (    )          (2) Group methods (     )                                      
     (3) Mass methods (    ) 
 
(87) What are the reasons for selecting this method? 
(88) What is your assessment of the extension message? 
      (1) Excellent (    )    (2) Good (    )    (3) Medium (     )   (4) Weak (   )    
(89) For whom the extension message is addressing? 
     (1) The elder (    )         (2) The youth (     )          (3) The children (    )   
(90) If you prompted to participate in an extension activity do you 
participate? 
       (1)  Yes (     )                     (2) No (     ) 
(91) If the answer is no, what are the reasons? 
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.(92) Do you think that the extension programs are useful? 
      (1)  Yes (     )                     (2) No (     ) 
(93) If the answer is no, what are the reasons? 
 (94) If the answer is yes, what are the benefits? 
 (95) Are there any extension programs to encourage the reforestation of 
the palatable tree species? 
      (1)  Yes (     )                     (2) No (     ) 
(96) If the answer is yes, give an example of these programs? 
(97) What are your suggestions to adopt such these programs? 
 (98) Is there any participation of the pastoralists in the agricultural 
operations? 
      (1)  Yes (     )                     (2) No (     ) 
(99) If the answer is no, it is possible to exploitation of the pastoralists in 
the process of seed dispersal? 
      (1)  Yes (     )                     (2) No (     ) 
(100) If the answer is no, what are the reasons? 
 (101) Is there any trend of stability? 
     (1)  Yes (     )                     (2) No (     ) 
(102) If the answer is yes, what are these aspects? 
 (103) If the answer is no, what are the reasons? 
 (104) What are the lines of travel? 
 (105)  How long to  place during the move in the routes? 
 (106) Whichever is more quality and palatable of the animals, the North 
Kordofan trees or the South Kordofan trees? 
 (107) What are the reasons? 
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                                             Appendix 2 
Questionnaire for the FNC personnel  
This questionnaire was made to collect information about the role of 
extension in creating cooperation between forest resource 
administrations and pastoralists. The information will be utilized in a 
research for M. Sc degree. Please answer the following questions as 
accurately as possible, if actual data are not available, please use your 
closet estimation. Your answers will be strictly confidential. In the 
questions you are kindly asked to tick one or more of the cases, in the 
space provided.   




(1)  Age ………………………… 
(2) Educational level :(!) Illiterate (    )  (2) Khalwa (    )   (3) Primary (  )       
       (4) Secondary (     )       (5) University (     )          (6) Others (     )  
(3) Is there any relationship between pastoralists and forests national 
cooperation? 
      (1)  Yes (     )                     (2) No (     ) 
 (4) If there is a relationship, what type of this relationship? 
      (!)  Give benefit (   )   (2) Sharing of the benefits (   )   (3) Benefits ( )        
(5) Are allow to pastoralists to graze in all the forests? 
      (1)  Yes (     )                     (2) No (     ) 
(6) If the answer is yes, what time allow to the animals to graze in 
forests? 
      (!)  In autumn (    )     (2) After autumn (    )     (3) Before autumn (   )         
(7) If the answer is no, explain the reasons? 
 (8) Are there any services providing to pastoralists by forests 
administration?        (1) Yes (     )                     (2) No (     ) 
(9) If the answer is yes, what are these services? 
       (1) Animal shelter (   )     (2) Extension services (   )    (3) Routes ( )    
       (4) Veterinary services in coordination with the veterinary unit (     )                
       (5) Social services of education, marketing and cure (     )   
(10) In light of providing non- forested services is it through the 
cooperation of forest administration with the relevant authorities? 
      (1) Yes (     )                     (2) No (     ) 
(11) Is the grazing process effect on the certain tree species? 
      (1) Yes (     )                     (2) No (     ) 
(12) If the answer is yes, what tree species that are affected by the 
grazing continuously? 
 (13) Is there any return paid to the FNC for these services? 
      (1) Yes (     )                     (2) No (     )   
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(14) If the answer is yes, in what will be the forms of this pay? 
  (1) Funds (   )  (2) Agriculture aids () (3) Contribute in the process of 
agriculture (     )  
(15) Are there any other disadvantages than the deterioration of tree 
cover as a result of grazing process?     (1) Yes (     )              (2) No (     ) 
(16) Is there any evaluation to know the forests contribution in provision 
of the fodder?   (1) Yes (     )                     (2) No (     ) 
(17) If the answer is yes, what is the proportion of the contribution of the 
forests in the provision of fodder? 
 (18) If the answer is no, explain the reasons? 
(1) Expensive cost (  )  (2) The difficulty of obtaining a specific value ( )          
     (3) The lack of experiences (     )         (4) Others (     )                                 
(19) If the answer is yes, does the evaluation process was carried out by 
forests experts only?      (1) Yes (     )                     (2) No (     ) 
(20) If the answer is no, who have participated in the evaluation process? 
(1) Rangeland specialists (   )   (2) Specialists in animal productions (     )          
 (3) Nutrition specialists (     )   (4) Others (specify) (     )   
(21) If the answer is yes, what are the reasons? 
 (22) Are there any conflicts between forests administration and the 
pastoralists?    (1) Yes (     )                     (2) No (     ) 
(23) If the answer is yes, what are the reasons of these conflicts? 
     (1) The presence of pastoralists in the agriculture period (     )                               
     (2) Period of stay inside the forests (     )          
     (3) Pressure on certain areas (     )                   
     (4) Others (specify) (     )  
(24)Is there any estimate of the number of the conflicts during the year? 
    (1) Yes (     )                     (2) No (     ) 
(25) If the answer is yes, how many conflicts there are happen annually? 
 (26) Give an example of the reasons of these conflicts? 
 (27) During the last ten years who is adopt to resolution the conflicts 
between pastoralists and the FNC? 
       (1) The pastoralists (    )   (2) The pastures administration (     )            
      (3) The local leaderships (     )     (4) The FNC (     ) 
(28) What are your suggestions to resolve these conflicts? 
 (29) Does the grazing is commons in all the forests? 
      (1) Yes (     )                     (2) No (     ) 
(30) If the answer is no, what types of forests allow to use in the grazing 
process? 
(1) Natural forests ( ) (2) Plantation forests ( ) (3) Community forests (   )                   
     (4) Governmental forests (     )       (5) Private forests (     ) 
(31) Are the trees that use in the grazing in the case of? 
        (1) Increase (     )        (2) Decrease (     )           (3) Constant (     ) 
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(32) If the tree in case of increase, who is make the reforestation 
process? 
     (1) The FNC (     )    2) Parternership between the FNC and 
pastoralists (     )     (3) Parternership between the FNC and organizations 
(     )          (4) Others (specify) (     )   
(33) What is the palatable trees fodder? 
 (34) Is there any assessment of the effect of the pastoralists in the 
grazing area after each period? 
      (1) Yes (     )                     (2) No (     ) 
(35) If the answer is yes, what are the criteria for such evaluation? 
     (1) Increase the proportion of natural regeneration (     )                               
     (2) Increase the proportion of the palatable species (     )          
     (3) Increase the proportion of vegetation (     )                   
     (4) The emergence of new palatable trees (     )   
(36) The degree of the affected tree cover in forest land which exploited 
as pasture is it in the case of? 
     (1) Increase (     )           (2) Decrease (     )           (3) Constant (     ) 
(37) If in the case of decrease, what are the solutions for this decrease? 
(38) Are there any surveys conducted to identify the damage on forests? 
     (1) Yes (     )                     (2) No (     ) 
(39) Through the surveys and compared with previous years is the 
environmental situation in the case of improvement or deterioration? 
     (1) Improvement (     )                             (2) Deterioration (     ) 
(40) In the case of deterioration, what are the reasons? 
     (1) Climate change and its impact on vegetation (     )                               
     (2) Lack of awareness of environmental aspects of the pastoralists (   )             
     (3) The lack of interest of forests administration in reforestation and    
            the protection process (       )                   
     (4) Others (     )  
(41) Are there any advantages of the existence of pastoralists in forests? 
     (1) Yes (     )                     (2) No (     ) 
(42) If the answer is yes, what are these advantages? 
 (43) Are there any rights for pastoralists to ensure the sustainability use 
of trees fodder?  (1) Yes (     )                     (2) No (     ) 
(44) If the answer is yes, what are these rights? 
(45) If the answer is no, what are the reasons 
(46) Is there any coordination of programs to forestation and 
reforestation between forests administration and pastures administration? 
     (1) Yes (     )                     (2) No (     ) 
(47) If the answer is yes, what are the forests administration obligations 
and the pastures administration obligations? 
 (48) Is there any study to adapt of the forests as a grazing system? 
      (1) Yes (     )                     (2) No (     ) 
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(49) Are there any threats to hinder the operations of planting trees in the 
areas that exploit as pastures?    (1) Yes (     )                     (2) No (     ) 
(50) If the answer is yes, what are these threats? 
      (1) Increase number of animals compared to the carrying capacity (  )                     
      (2) Low proportion of palatable tree species (     )          
      (3) The emergence of erosion (     )                   
      (4) Inability of manage forests properly ( )   (5) Others (specify) (     ) 
(51) Is the proportion of number of animals fit with that must be 
exploited trees in each grazing areas? 
      (1) The number of animals is more (     )                               
      (2)  The number of animals is less (     )          
(52) Is the forests administration control in the time of the pastoralists’ 
entering into   forest lands?        (1) Yes (     )                     (2) No (     ) 
(53) How many months that pastoralists remain in and around forests? 
- From Two months- Three months () -From Four months- Five months 
()   (3) From Five months- Six months ()  (4) More than six months (   ) 
      (5) Less than month (    )   
(54) Who is determining the period of stay of the pastoralists within the 
forests? 
(1) The forests administration ( )  (2) The pastures administration (     )            
(3) The local leaderships (     )  (4) The pastoralists (     ) 
(55) Does the existence of pastoralists will be in the   cultivation period 
and protection?     (1) Yes (     )                     (2) No (     ) 
(56) If the answer is yes, what are the impacts resulting due to the 
presence of pastoralists in this period? 
 (57) What are your suggestions to resolve the impacts of the pastoralists 
on plantations? 
       (1) Prevent pastoralists to entering certain areas (    )            
       (2) Agriculture after the departure of the pastoralists (     )            
       (3)  Formulate laws to regulate grazing (     )          
       (4) Others (     ) 
(58) In the forests law, are there any paragraphs in forest law for 
violations of the pastoralists?       (1) Yes (     )                     (2) No (     ) 
(59) If the answer is yes, in the case of irregularities of the pastoralists 
does the forests law applies?      (1) Yes (     )                     (2) No (     ) 
(60) If the answer is no, what are the reasons? 
(61) Do you provide any extension services to the pastoralists in the 
existence period in forests?        (1)  Yes (     )                     (2) No (     ) 
(62) If the answer is yes, what are these services? 
       (1) Agriculture (    )       (2) Protection (    )     (3) Animals health (   ) 
       (4) Marketing (     )            (5) Production (     )           (6) Others (    ) 
(63) What is the purpose of providing these services to pastoralists? 
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(64) Are there any plans for the extension programs directed to the 
pastoralists?         (1)  Yes (     )                     (2) No (     ) 
(65) Are the extension programs providing by forests administration 
only?        (1)  Yes (     )                     (2) No (     ) 
(66) If the answer is no, what is the others that contribute with forest 
administrations to provision of the extension? 
        (1) Pastures administration (     )               (2) Organizations (     )      
        (3) Veterinary unit (     )                           (4) Others (     )    
 (67) If the answer is yes, what the topics included in the extension 
messages? 
 (68) What are the ways to provide the extension services? 
      (1) Individual visits (     )        (2) Theaters (     )      (3) Meetings (    ) 
      (4) Exchange of experiences (     )                  (5) Demonstrations (    )        
      (6) Others (     ) 
 (69) What are the extension methods used in the process of delivery the 
extension messages? 
 (1)  Individual methods (   )   (2) Group methods  (3) Mass methods (    ) 
 (70) What are the reasons for selecting this method? 
 (71) For whom the extension message is addressing? 
       (1) The elder (    )          (2) The youth (     )       (3) The children (    )  
(72) How to know the time of presentation of the extension message? 
      (1) Through associations (     )    (2) Through certain people (     )         
      (3) Through the loudspeaker (     ) (4) Through the tribe leaders (     )          
      (5) Others (     )                   
(73) Are there any extension programs to encourage the reforestation of 
the palatable tree species?    (1)  Yes (     )                     (2) No (     ) 
 (74) If the answer is yes, give an example of these programs? 
 (75) What are your suggestions to adopt such these programs? 
(76) Is there any participation of the pastoralists in the agricultural 
operations?        (1)  Yes (     )                     (2) No (     ) 
(77) If the answer is no, it is possible to exploitation of the pastoralists in 
the process of seed dispersal?       (1)  Yes (     )                     (2) No (     ) 
(78) If the answer is no, what are the reasons? 
 (79) Is there any trend of stability? 1)  Yes (     )                    (2) No (     ) 
(80) If the answer is yes, what are these aspects? 
 (81) If the answer is no, what are the reasons? 
 (82) What are the lines of travel? 
 (83)  How long to stay in each place during the move in the routes? 
 (84) Whichever is more quality and palatable of the animals, the North 
Kordofan trees or the South Kordofan trees? 
 (85) What are the reasons? 
